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NOTE. 


Commencing  with  the  documents  for  the  year  1900,  a 
Document  Number  has  been  assigned  to  each  State  depart- 
mental report. 

This  number  is  determined  by  the  chronological  order 
of  the  first  printed  independent  issue  of  such  report  and 
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State. 
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LIBRARY  NOTE. 


In  order  that  each  department  report  of  the  State  of  Con- 
necticut for  a  series  of  years  may  be  quickly  located  in  the  bound 
volumes  of  Public  Documents,  the  Comptroller  has  also  given 
each  report  a  Binding  Number  by  which  its  position  in  the  bound 
volumes  is  permanently  established,  thus  enabling  each  report  to 
be  found  in  the  same  position  and  volume  from  year  to  year. 

That  these  several  reports  may  be  placed  in  the  libraries  of 
our  several  exchanges  as  soon  as  convenient  after  publication,  he 
has  provided  that  the  State  Librarian  shall  be  supplied  with  two 
hundred  sets  bound  in  volumes  of  convenient  size,  each  volume 
to  be  bound  and  labeled  in  harmony  with  the  regular  set  and  sent 
out  as  soon  as  possible  after  the  printing  of  the  reports  belonging 
therein.    This  arrangement  began  with  the  reports  for  1902. 

GEO.  S.  GODARD, 
Connecticut  State  Library,  State  Librarian, 

August  /,  iqo6 


CONTENTS— VOL.  I. 


P  A  DT    T  Document 

*  AKl     I.  Number. 

1.  Report  of  Treasurer,    .  .         ,   .                                  lo 

2.  Report  of  Comptroller,  .            .            .            .            i 

3.  Report  of  School  Fund  Commissioner,  2 

4.  Report  of  Bank  Commissioners,  ...            5 

5.  Report  of  Commissioner  on  Building  and  Loan  Associa- 

tions, ......  37 

Part  2. 

6.  Report  of  Railroad  Commissioners,   .  .  12 

7.  Report  of  Commissioner  of  Bureau  of  Labor  Statistics,    23 

8.  Report  of  Board  of  Mediation  and  Arbitration,      .  46 


CONTENTS— VOL.  II. 


Document 
Number. 

Report  of  Insurance  Commissioner, .  17 

Part  I.     Fire  and  Marine  Companies. 
Part  II.     Life,  Accident,  Casualty,  Fidelity,  and 

Surety  Companies. 
Part  III.     Fraternal  Societies. 


CONTENTS -VOL,  III. 


Part  I. 

10.  Report  of  Adjutant-General,  . 

1 1 .  Report  of  Quartermaster-General, 

12.  Report  of  State  Board  of  Health, 

1 3.  Report  of  Bureau  of  Vital  Statistics, 

14.  Report  of  Dental  Commissioners, 

15.  Report  of  Inspector  of  Factories, 


Documen* 
Number. 


6 

7 

25 

9 

42 

33 


Part  2. 


16.  Report  of  Hartford  Hospital, 

17.  Report  of  Criminal  Business  of  Courts, 

18.  Report  of  State  Police, 

19.  Report  of  State  Prison  Directors, 

20.  Report  of  Prison  Association,  de  Probation  Law, 

21.  Report  of  School  for  Boys, 

22.  Report  of  Shell-fish  Commissioners,  . 

23.  Report  of  Soldiers*  Hospital  Board,   . 


21 

45 
4 

44 
II 

30 
49 


CONTENTS -VOL.  IV. 


Part  L 

24.    Report  of  State  Board  of  Education, 


Document 
Number. 


8 


25- 
26. 

27. 

28. 

29. 

30. 


Part  2. 

Report  of  State  Board  of  Agriculture, 

Report  of  Dairy  Commissioner, 

Report  of  Commissioner  on  Domestic  Animals, 

Report  of  Connecticut  Agricultural  College, 

Report  of  Storrs  Agricultural  Experiment  Station, 


18 

32 

38 
29 

34 


Report  of  Connecticut  Agricultural  Experiment  Station,  24 


THEODORB  SEDGWICK  GOLD. 


state  of  Connecticut 

PUBLIC  DOCUMENT  Na  18 


Thirty-Ninth  Annual  Report 


OP  THB 


SECRETARY 


OP  THB 


Connecticut  Board  of  Agriculture 


1905 


PRINTED  BY   ORDER   OP   THB  LBGJSLATURB 


iMttforD  |>re00 

Thb  Case,  Lockwood  &  Brainard  Coiipamy 

1906 


publioatiow 

Appbovbd  by 

Ths  Boabd  of  Control. 


To  His  Excellency 

Henry  Roberts, 

Governor  of  Connecticut : 

In  accordance  with  the  provisions  of  an  act  creating  the  State 
Board  of  Agriculture,  I  have  the  honor  to  submit  herewith  the  Report 
for  the  year  ending  December  31,  1905. 

JAMES  F.  BROWN,  Secretary. 

North  Stonington,  December  31,  190S. 
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FARMERS'  INSTITUTE  IN  190?. 


By  vote  of  the  board  all  its  members  were  included  in  the 
committee  to  superintend  the  work  of  Farmers'  Institutes,  each 
member  to  provide  for  the  special  needs  of  his  own  section  of 
the  State. 

Pursuant  to  this  plan  Institutes  were  held  as  far  as  possible 
wherever  desired  throughout  the  State. 

The  tobacco  growers  were  especially  fortunate  in  having 
the  services  of  Mr.  A.  D.  Shamel,  of  the  U.  S.  Dept.  of  Agr., 
an  expert  in  plant  breeding  and  seed  selection,  who  addressed 
many  meetings  throughout  the  tobacco  growing  area,  not  only 
during  the  winter  and  early  spring,  but  well  along  in  the 
growing  season. 

He  was  ably  assisted  in  this  work  by  Dr.  E.  H.  Jenkins,  di- 
rector of  the  Connecticut  Agr.  Exp.  Station,  who  has  given 
the  fertilization  of  tobacco  careful  scientific  study  and  is  justly 
r^^rded  an  authority  on  this  subject. 

This  part  of  our  Institute  work  has  been  attended  with  the 
most  satisfactory  and  beneficial  results. 

The  board  has  also  had  the  hearty  co-operation  and  sup- 
port of  Mr.  J.  K.  Graham,  manager  of  the  poultry  department 
of  the  Connecticut  Agricultural  College,  who  has  addressed 
many  institutes  for  the  promotion  of  this  important  industry, 
which  is  now  receiving  the  attention  it  justly  deserves. 

There  is  no  provision  of  law  for  a  director  of  Farmers'  Insti- 
tutes in  Connecticut  as  there  is  in  many  States,  but  in  few,  if 
any,  are  more  Institutes  held  in  proportion  to  its  farming 
population.  In  addition  to  these  held  by  this  board  many  suc- 
cessful Institutes  have  been  held  along  their  respective  lines  by 
the  Connecticut  Dairymen's  Association,  the  Pomological  So- 
ciety^ the  Bee  Keepers',  Sheep  Breeders',  and  Tobacco  Grow- 
ers' association. 


AGRICULTURAL  CONVENTION  AT 

WILLIMANTIC. 


The  annual  midwinter  meeting  of  the  Board  of  Agriculture 
was  held  in  Town  Hall,  Willimantic,  Dec.  12,  13,  and  14,  1905, 
in  accordance  with  the  following  programme.  Favorable 
weather,  attractive  speakers,  and  a  large  attendance  made  it 
one  of  the  most  enthusiastic  and  successful  meetings  of  recent 
years. 

The  exhibits  of  fruit  and  other  field  and  farm  crops  were 
less  in  evidence  than  in  some  previous  years,  but  what  was  much 
more  important  the  producers  themselves  were  there  and  en- 
tered heartily  into  the  spirit  of  the  meeting. 

Tuesday^  December  tTtli* 

10.30  A.  IC     Music  BY  THE  LOOMER  OpERA  HouSE  ORCHESTRA. 

10.30  A.  M.    Invocation. 

Rev,  Ashley  D.  Leavitt. 

1045  a.  ic.    AnoRESS  OF  Welcome. 

His  Honor  Daniel  P,  Dunn, 

Mayor  of  Willunantic. 

Reponse  by 

His  Excellency  Henry  Roberts, 

Gorernor  of  Connecticut 

ri.30  A.  ic.    Address  —  *'  What  the  Department  of  Agriculture  is  doing 

for  the  Farmer." 
By  Dr,  H,  J.  Weber, 

Washington,  D.  C 

2.00  P.  ic.    Address  — "  The  Essentials  of  Success  in  Future   Sheep 

Breeding." 

By  Dr,  C.  D,  Smead, 

Logan,  N.  Y. 
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DISCUSSION. 
7.30  p.  M.    Music. 

8.00  p.  M.    Address  — "  The  Stoiy  of  Soils  and  Plants  in  their  Re- 
lation to  Liming/'     Illustrated  with  stereopticon. 

By  Prof,  H,  J.  Wheeler, 

Director  R.  I.  Agr.  Exp.  Station. 

Wednesday^  December  tSttu 

9.30  A.  M.    Music. 

10.00  A.  M.    Address  —  "Poultry  Management." 

By  Mr,  Tillinghast, 

Vernon,  Conn. 

10.30  A.  M.    Address  —  "Dry  Feeding:    The  New  Poultry  Culture." 

By  Mr,  A.  F.  Hunter, 

Associftte  Editor  American  Poultry  Advocate. 

11.30  A.M.    Address  —  "The  Real  Origin  and  Development  of  Poultry 

in  Modern  Times." 
By  T,  F.  McGrew, 

Washington,  D.  C. 

2.00  P.  M.    Address  —  "  Breeding  Animals  on  the  Farm." 

By  Prof.  Thos,  Shaw, 

St.  Anthony's   Park,   St.    Paul,   Minn. 

DISCUSSION. 

7.30  p.  M.    Music. 

8.00  p.  M.    Address  — "  How  Shall  We  Attract  Useful  Birds  About 

our  Farm  Houses  ?  "    Illustrated  with  Stereopticon. 

By  Dr.  Edward  Howe  Forbush, 

Wareham,  Mass. 

Thutsd^Yf  December  f4ttu 
9.30  A.  M.    Music. 

10.00  A.  M.    Address  —  "  The  work  of  the  Forest  Service  for  Farmers." 

By  Herbert  A.  Smith, 

Washington,  D.  C. 
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11.00  A.  li.    Address  —  "  Alfalfa  in  Connecticut/' 

By  E,  H.  Jenkins, 

Director  Conn.  Agr.  Exp.  Station. 

DISCUSSION. 


2.00  p.  If.    Addbess  —  "  Feeding  Farm  Animals." 

By  Prof.  Thomas  Shaw, 

St  Anthony's  Pftrk,  St  Pftul,  Minn. 

DISCXrSSION. 


7.30  P.M.    Music. 

8wOO  p.  M.    Address  —  "  Why  Present  Conditions  Necessitate  a  Knowl- 
edge of  Dietetic  Value  of  Foods." 

By  Mrs,  Sara  Walrath  Lyons, 

New  York  City. 


To  get  the  largest  good  out  of  the  meeting  the  audience  must  take 
part  by  question  or  discussion. 

To  give  all  an  opportunity  to  present  any  subject  affecting  the  inter- 
ests of  Agriculture,  a  Questi<5n  Box  will  be  provided,  which  it  is  ex- 
pected will  be  freely  used  for  the  presentation  of  practical  questions 
which  will  be  taken  up  and  discussed  as  opportunity  offers. 

To  make  this  feature  of  the  meeting  profitable,  bring  in  your  ques- 
tions and  take  part  in  the  discussions. 

Ample  facilities  will  be  afforded  for  the  exhibition  of  Fruits  and 
Flowers,  Grain  and  Vegetables,  Butter  and  Cheese;  and  the  bountiful 
harvest  just  gathered  warrants  the  hope  that  there  will  be  a  generous 
exhibit  Mr.  N.  S.  Piatt,  Pomologist  of  the  Board,  will  give  his  per- 
sonal attention  to  this  feature  of  the  programme. 

Articles  for  exhibition  may  be  sent,  properly  labeled,  by  express,  at 
the  expense  of  the  Board,  to  the  Secretary  at  Willimantic,  to  arrive  on 
Monday,  December  nth. 


RAILROAD  ARRANGEMENTS. 

The  N.  Y.,  N.  H.  &  H.  R.  R.  Co.  has  provided  certificates  which, 
when  countersigned  by  the  secretary,  will  entitle  the  holder  to  return 
over  any  of  its  lines  at  half  rates.  These  certificates  must  be  shown 
when  purchasing  tickets  at  railroad  stations  in  Willimantic  or  New 
London. 
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HOTEL  ACXX>MMODATIONS. 

The  headquarters  of  the  Board  will  be  at  the  Hooker  House. 
A  committee  of  the  Board  will  be  at  the  Hall  to  furnish  delegates 
and  others  such  information  as  may  be  required. 

Gk)v.  HENRY  ROBERTS, 
EDWIN  G.  SEELEY, 
N.  G.  WILLIAMS, 
L.  H.  HEALEY, 
JAMES  F.  BROWN, 

Commi4tee. 
North  Stonington,  Nov.  25,  1905. 
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MORNING    SESSION. 
WiLLiMANTic,  Conn.,  December  12,  1905. 

Preceding  the  opening  of  the  Convention  an  enjoyable 
concert  was  given  by  the  orchestra  of  the  Loomer  Opera 
House  of  Willimantic. 

Convention  called  to  order  at  10.30  a.m.,  in  the  Town  Hall, 
Willimantic,  by  Secretary  James  F.  Brown. 

Secretary  Brown.  The  hour  having  arrived  for  the 
opening  of  the  Convention  we  will  listen  to  an  invocation  by 
the  Reverend  Mr.  Leavitt  of  Willimantic. 

Rev.  Mr.  Leavitt.  Let  us  invoke  God's  blessing.  Lord 
God,  Eternal  Spirit,  Immortal  and  Holy  Judge,  Merciful 
Maker  of  all  things'  in  being,  and  by  Thy  power  the  ruler 
of  all  things  in  Thy  wisdom,  we  adore  Thee  for  the  wonders 
of  Thy  earth  and  of  Thy  heaven,  and  for  Thy  living  spirit 
among  us.  We  give  Thee  thanks  for  all  Thy  manifold  bless- 
ings that  Thou  dost  continually  shower  upon  us;  we  bless 
Thee  and  thank  Thee  for  the  harvests  of  our  fields,  the  plente- 
ous ore  in  the  earth,  and  spirit  of  richness  and  growing 
prosperity  among  us,  and  for  all  of  those  rich  stores  of  in- 
spiration and  suggestion  in  our  fellowship  one  with  another. 
Agr.  —  2 
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We  beseech  Thee  that  Thou  wilt  continue  to  give  us  in- 
sight into  the  secrets  of  nature,  skill  to  our  hands,  and  in- 
crease in  us  capacity  for  wisdom  and  efficiency  that  we  may 
be  worthy  of  the  prosperity  Thou  hast  blessed  us  with,  and 
worthy  of  all  high  undertakings.  And  especially  would  we 
beesech  Thy  blessing  upon  this  assembly.  May  thoughts  of 
Thee  occupy  our  deliberations,  and  wilt  Thou  enable  us  to 
trace  out  Thy  wonderful  workings  in  all  the  laws  and  forces 
of  nature  that  we  may  come  more  and  more  into  harmony 
with  Thee,  and  with  Thy  purposes  in  the  world,  and  that 
through  Thee  we  may  provide  for  ourselves  and  for  those 
dependent  upon  us  a  worthy  subsistence.  And  wilt  Thou 
keep  us  continually  in  peace  and  good  fellowship.  Enrich 
our  hearts  and  our  lives  through  Jesus  Christ  our  Lord. 
Amen. 

Secretary  Brown.  I  have  the  pleasure  now  of  introduc- 
ing to  this  audience  the  son  of  one  of  the  gallant  soldiers  of 
my  old  regiment  that  went  to  the  front  with  me  forty-three 
years  ago,  and  who  now  comes  to  the  front  as  the  chief  execu- 
tive of  the  City  of  Willimantic.  I  take  pleasure  in  introduc- 
ing his  Honor,  Mayor  Dunn,  of  Willimantic. 

Mayor  Dunn.  Mr.  Secretary  and  gentlemen  of  the  Con- 
necticut Board  of  Agriculture,  ladies  and  friends:  When  I 
met  Colonel  Brown  on  the  outside  and  he  told  me  that  he 
was  in  the  same  regiment  with  my  father,  a  thrill  of  pride 
ran  through  my  heart  when  I  thought  of  the  heroes  of  '6i, 
and  heard  that  the  secretary  of  your  organization  was  in  the 
same  regiment  with  my  father:  I  felt  proud  of  it  indeed. 
But,  ladies  and  gentlemen,  I  am  not  here  to  discuss  that 
subject,  but  here  to  welcome  you  to  this  grand  old  city  of 
ours,  the  city  of  spindles,  a  city  known  all  over  this  State  as 
the  "  Thread  City."  I  welcome  you  here  today.  As  the 
representative  of  the  people  of  this  city,  I  assure  you  that  I 
express  the  sentinient  of  the  people  who  have  a  high  respect 
and  appreciation  for  the  Connecticut  farmer  for  what  you 
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have  done.  The  exhibits  at  the  agricultural  fairs  held  all 
over  the  State  of  Connecticut  show  today  that  the  farmers 
are  a  progressive  people,  and  not  only  progressive,  but,  like 
the  mechanic  and  inventor,  they  have  worked  out  ideas, 
studied  them  up  and  applied  them,  until  today  old  line  farm- 
ing has  almost  passed  away  and  business  farming  taken  its 
place.  Today  the  prosperity  of  the  farmer  is  known,  not  only 
in  the  financial  world  but  everywhere.  He  will  soon  stand 
at  the  head.  It  is  only  a  question  of  a  few  short  years  when 
the  farmers  of  this  country  will  be  the  leaders  in  our  country's 
wealth.  Just  look  around,  all  over  the  State  of  Connecticut, 
in  the  farming  districts,  and  what  do  you  see?  Not  only  in 
Connecticut,  but  all  over  this  broad  country  of  ours  the 
farmer  today  shows  prosperity  everywhere.  Beautiful  homes, 
magnificent  barns  and  stock-houses,  well-fed  stock  on  every 
hillside,  beautiful  poultry  running  everywhere,  and  the  thrifty 
farmer  with  his  many  assistants  at  work  in  the  fields  is  a 
sight  worth  witnessing  indeed.  But,  my  friends,  I  am  not 
here  to  discuss  the  subject  of  farming  and  agriculture.  The 
eminent  men  that  appear  on  your  programme  will,  I  have  no 
doubt,  deal  with  that  subject  to  the  satisfaction  and  instruc- 
tion of  our  people,  not  only  the  farmers,  but  their  eflforts 
will  be  a  school  of  instruction  for  the  citizens  of  Willimantic. 
I  hope  and  trust  that  when  this  convention  adjourns  and  you 
leave  for  your  happy  homes  that  you  will  leave  feeling  that 
the  people  of  our  city  have  received  useful  and  instructive 
knowledge  as  well  as  yourselves  on  the  subject  of  farming. 

Now  let  me  say  to  you  again  before  closing  that  as  the 
representative  of  the  people  of  this  city  I  welcome  you.  and 
not  only  welcome  you,  but  in  their  behalf  I  extend  to  you  the 
freedom  of  this  city.  It  is  yours.  Do  with  it  as  you  please. 
Visit  our  places  of  industry,  visit  our  places  of  business,  and 
when  you  leave  our  city,  let  us  hope  that  the  favorable  impres- 
sion that  you  have  formed  will  be  as  lasting  as  the  love  and 
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respect  that  the  citizens  hold   for  the  honest,  upright,  and 
thrifty  farmer. 

Secretary  Brown.  The  programme  at  this  point  calls  for 
a  response  by  His  Excellency,  Grovemor  Roberts.  I  have  to 
say  that  I  have  just  received  a  letter  from  the  Governor  in 
which  he  regrets  that  business  engagements  detain  him  from 
our  presence.    I  will  read  his  letter. 

Hartford,  December  7,  1905. 
Col.  James  F.  Brown, 

Secretary,   North   Stonington. 

My  Dear  Sir:  Replying  to  yours  of  December  the  fifth, 
I  promised  partially,  if  possible,  to  be  present  at  Willimantic 
at  the  midwinter  meeting  of  the  Board,  but  I  find  at  this  writ- 
ing that  it  will  be  impossible  for  me  to  be  present. 

I  regret  this  very  much,  as  I  should  have  been  very  much 
interested  in  the  proceedings  of  your  meeting.  The  agricul- 
tural interests  are  of  such  value  to  the  State  that  I  feel  that 
any  official  of  the  State  should  do  all  he  could,  either  by  his 
presence  or  his  efforts  to  stimulate  and  foster  them.  I  know 
they  are  well  taken  care  of  by  our  efficient  Board  of  Agri- 
culture, but  it  would  be  interesting  to  note  the  progress  these 
interests  are  making  and  to  do  everything  in  one's  power  to 
assist. 

Regretting  that  I  cannot  be  with  you  at  this  meeting,  but 
hoping  at  some  future  time  to  have  that  pleasure  and  profit, 
I  beg  to  remain, 

Sincerely  yours, 

HENRY  ROBERTS. 

Therefore,  owing  to  the  unavoidable  absence  of  our  Gov- 
ernor, I  have  the  pleasure  to  introduce  to  you  our  Vice-Presi- 
dent, Mr.  Seeley,  who  will  preside  at  this  session,  and  respond, 
in  the  Governor's  place,  to  this  warm  address  of  welcome, 
which  we  have  just  had  from  the  Mayor  of  Willimantic. 
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Vice-President  E.  G.  Seeley.    Your  Honor,  the  Mayor  of 
Willimantic,  and  ladies  and  gentlemen :   I  was  informed  after 
coming  into  this  room  that  the  Governor  was  not  to  be  here. 
That  was  the  first  intimation  I  had  of  it,  and  that,  consequently, 
this  response  devolved  upon  the  Vice-President.    Well,  I  said, 
give  me  a  chance  to  get  out  into  the  open  air,  and  I  walked 
down  the  street  a  little  way  thinking  what  I  would  say  and 
what  I  would  do,  and  do  you  know  what  came  into  my  mind 
as  I  passed  down  the  street?     I  remembered  about  that  g^and 
old  patriot,  Cincinnatus,  who  was  called  from  the  plow  to 
arms.     I  remembered,  when  reading  and  studying  about  him  in 
history  when  a  boy,  my  father  said  to  me,  if  ever  you  are 
placed  where  you  cannot  help  it,  and  a  responsibility  rests 
upon  you,  do  the  best  you  can.    Do  not  make  unnecessary  ex- 
cuses or  back  out  under  those  circumstances.     So,  following 
that  instruction  which  has  remained  with  me  all  these  years, 
I  will  endeavor  to  say  a  few  words  in  response  to  the  very 
hearty  welcome  extended  to  us  by  the  Mayor.    Perhaps  it  is 
only  proper,  to  commence  with,  that  I  should  say  that  we  come 
here  not  as  a  band  of  robbers;   not  as  a  band  of  impostors, 
for  we  do  not  come  here  in  any  such  guise.    We  practice  no 
jugglery  and  none  of  the  fine  arts.    We  are  a  kind  of  insur- 
ance company,  but  it  is  not  exactly  the  kind  of  insurance  that 
some  companies  have  been  carrying  on,  because  we  pay  our 
premiums  and  we  take  none  ourselves.     We  have  not  even 
a  place  to  lay  our  heads  if  we  depended  upon  the  State  Board 
of  Agriculture,  because  we  get  nothing.     We  have  no  graft 
in  any  shape.    We  are  simply  men  of  the  soil  and  men  of  toil. 
We  have  come  among  you  and  we  are  glad  to  have  this 
hearty  welcome  and  see  so  many  faces  here  at  the  opening  of 
our  meetings.     We  are  very  glad  to  come  among  you  and 
feel  something  of  the  warmth  and  kindly  greeting  extended 
by  your  Mayor. 

Let  me  say  to  you  what  perhaps  many  of  you  have  noticed, 
that  the  year  book  of  the  agricultural  department,  as  issued 
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by  Secretary  Wilson  lately,  shows  that  the  agricultural  prod- 
ucts of  this  country  today  exceed  more  than  six  billion  dollars. 
That  is  the  size  of  the  farming  industry  in  the  United  States. 
Think  of  it  I  What  an  immense  sum  that  is  1  Why,  you  can- 
not compute  it.  It  is  more  than  all  the  mines.  More  than  all 
the  financial  power.  It  is  really  greater  than  the  railroads 
or  any  of  the  other  vast  interests  of  the  country.  Where  does 
it  come  from?  Well,  it  comes  from  the  soil.  How  does  it 
come  from  the  soil?  Why,  the  most  of  it  comes  through  the 
labor  and  the  brains  of  the  people  who  live  upon  the  soil. 
You  cannot  get  away  from  that.  It  comes  from  those  who 
plod  right  down  to  the  earth.  Can  there  be  any  doubt  then 
about  the  agricultural  interests  of  this  country?  Mark  what 
I  say.  It  must  be  upon  the  agricultural  interests  of  this 
country  that  is  based  the  perpetuity  and  maintenance  of  this 
nation  of  ours.  It  cannot  be  otherwise.  Look  among  any 
other  class  of  people  on  this  broad  earth,  and  you  cannot 
find  such  a  condition  as  that  anywhere  else.  It  comes  from 
the  agricultural  interests  of  this  country,  the  basis  of  which 
is  Mother  Earth.    That  is  all  there  is  to  it. 

Now  as  to  our  mission.  We  come  only  as  plain  common 
people  among  you.  We  are  glad  to  be  welcomed  as  we  have 
been.  We  come  to  receive  good  at  these  meetings,  and  we 
hope  we  shall  be  able  to  do  you  good.  We  certainly  shall  re- 
ceive benefit  if  we  get  your  cordial  sympathy  and  your  coopera- 
tion in  the  little  work  that  we  intend  to  do. 

Thanking  you,  Mr.  Mayor,  for  this  hearty  welcome  which 
you  have  extended  for  the  people  of  Willimantic,  I  again  say 
we  are  glad  to  be  among  you  this  morning,  and  to  receive 
this  greeting.  (Applause.) 

Now  the  next  thing  on  our  programme  seems  to  be  an 
address  on  "  What  the  Department  of  Agriculture  is  Doing 
for  the  Farmer,"  by  Dr.  H.  J.  Webber,  of  Washington,  D.  C. 
I  have  the  honor  of  introducing  the  gentleman  to  you  now. 
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"  WHAT  THE  DEPARTMENT  OF  AGRICULTURE  IS 

DOING  FOR  THE  FARMER." 

By  Dr.  H.  J.  Webber,  Washington,  D.  C. 

Mr.  Chairman,  ladies  and  gentlemen:  I  feel  some  hesita- 
tion in  attempting  to  explain  the  work  of  the  Department  of 
Agriculture.  Although  I  have  been  connected  with  this  in- 
stitution for  the  last  fourteen  years,  and  have  followed  its 
growth  from  a  comparatively  small  institution  to  its  develop- 
ment to  the  enormous  position  it  occupies  today,  still  it  is 
practically  impossible  for  any  one  man  concerned  with  particu- 
lar investigations,  as  I  am,  to  explain  many  of  the  details  and 
various  workings  of  that  Department.  You  gentlemen  who 
are  engaged  in  agricultural  matters  understand  that  it  is 
necessary  for  us  to  specialize  in  order  to  make  advancement. 
My  specialty  has  been  along  the  line  of  plant  breeding.  There- 
fore, you  will  understand  that  I  only  comprehend  in  an  indefi- 
nite way  the  other  lines  of  work  which  are  prosecuted.  Still, 
I  will  attempt  to  explain  some  of  the  general  features,  and  if 
I  fail  in  this,  kindly  overlook  it  and  take  up  some  of  the  books 
and  bulletins  of  the  Department  that  will  explain  in  detail,  and 
very  much  better  than  I  can  do,  any  particular  points  about 
which  you  may  wish  for  information. 

This  department  has  grown  as  marvelously  as  the  growth 
of  the  farming  industry  has  been  marvelous.  In  July,  1897, 
the  Department  of  Agriculture  employed  2,160  men,  while 
just  a  few  years  later,  in  1904,  the  Department  employed 
4,504  scientific  investigators  and  helpers.  Besides  these  we 
have  over  a  quarter  million  of  special  correspondents  and  co- 
operators,  who  are  looking  up  all  lines  of  work.  Many  of 
you  gentlemen  are  probably  taking  part  in  that.  The  growth 
of  this  Department,  however,  is  simply  a  reflection  of  the 
growth  of  the  country  as  a  whole,  and  the  growth  of  the 
agricultural  interests.  Our  chairman  spoke  of  the  enormous 
figures  represented  by  this  industry,  taking  his  figures,  I  sup- 
pose, from  those  contained  in  the  Secretary's  report.  Now 
let  me  give  you  those  a  little  more  in  detail  simply  to  impress 
this  matter  upon  your  mind.  Conceive,  if  you  can,  the  value 
of  the  com  industry.  Com,  that  little  thing  that  we  see  every 
day.    We  grew  last  year  2,208,000,000  of  bushels  of  com,  at 
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a  valuation  of  $1,216,000,000,  an  amount  probably  exceeding 
any  other  industry  in  the  United  States,  unless  it  be  the  steel 
industry.  Last  year  our  hay  crop  was  valued  at  $605,000,000 ; 
cotton,  $525,000,000.  The  cotton  on  which  the  products  of 
the  industries  of  this  city  depend  aggregated  that  enormous 
total.  Oats,  $283,000,000 ;  potatoes,  $138,000,000;  barley, 
$68,000,000;  tobacco,  which  you  are  all  interested  in,  in 
Connecticut,  $52,000,000;  horses,  $1,200,000,000;  cattle, 
$1,144,000,000;  hogs  and  sheep,  $249,000,000.  These  items, 
together  with  the  valuation  of  other  minor  farm  products, 
gives  us  the  enormous  total  of  $6,411,000,000,  representing 
the  product  of  our  farms  in  the  United  States  during  the 
last  year,  —  something  entirely  beyond  imagination,  a  sum 
stupendous  in  its  magnitude  and  far  greater  than  the 
product  of  any  other  industry  of  the  country.  But  what 
are  the  other  results  of  this?  Naturally  with  this  increase 
in  the  valuation  of  farm  products  comes  an  increase  in 
the  valuation  of  the  farms  themselves.  Farms  which  yes- 
terday, or  which  a  few  years  ago,  could  be  purchased  for  from 
$25.00  to  $50.00  an  acre  are  held  at  $100.00  and  $125.00  an 
acre  now.  Almost  all  over  this  country  lands,  and  old  lands, 
have  increased  in  value,  and  new  lands  have  been  brought  into 
the  market  and  brought  under  cultivation.  The  increase  in 
values  during  the  last  five  years  is  estimated  to  be  $1,133,000,- 
000,  or,  as  the  Secretary  has  put  it,  every  sunset  has  registered 
an  increase  of  $3,400,000  in  the  farm  values  of  this  country, 
and  every  month  has  registered  an  increase  of  $102,000,000. 
I  tell  you,  gentlemen,  the  wealth  of  this  country  is-  in  the 
hands  of  the  farmers.  No  matter  what  others  may  say,  the 
wealth  is  in  the  hands  of  the  farmers,  and  it  is  distributed 
individually  here  and  there  exactly  as  wealth  should  be  dis- 
tributed. Now  it  would  seem  probable  to  us  with  all  this  great 
increase  in  values  in  farm  products  and  in  the  value  of  our 
farms  that  we  have  reached  the  maximum  development,  but, 
Mr.  President  and  gentlemen,  I  want  to  tell  you  that  this  in- 
crease has  just  begun.  We  cannot  lie  still  and  think  we  have 
reached  the  maximum.  This  increase  has  been  brought  about 
simply  by  intelligent  effort,  by  the  intelligence  behind  the 
plow.  And  that  reminds  me  of  a  little  story  I  read  the  other 
day  in  reference  to  an  Irishman.  The  Irishman  was  in  the 
back  coach  of  a  railway  train,  and  a  gentleman  came  along 
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to  him,  and  he  says,  "  Pat,  what  are  you  sitting  back  here 
in  this  coach  for?  Don't  you  know  that  the  last  car  is  the 
easiest  to  jump  the  track,  and  that  accidents  are  more  apt  to 
happen  in  the  rear  coach  ?  "  "  Well,"  says  Pat,  "  why  don't 
they  take  off  the  rear  coach  then  ?  "  Now  that  is  the  way  with 
us.  Of  course,  they  couldn't  take  it  off,  and  we  cannot  stop 
our  development.  Furthermore,  we  cannot  afford  to  if  we  can, 
for,  as  a  matter  of  fact,  we  have  competitors  all  over  this  broad 
earth  of  ours.  Our  wheat  growing  industry  must  compete 
with  South  America.  Our  cotton  growers  must  compete 
with  the  cotton  grown  in  Egypt,  in  Porto  Rico,  in  the  West 
Indies,  and  in  other  countries  all  over  this  broad  globe.  If 
we  are  to  keep  in  the  van  of  this  great  commercial  ad- 
vancement we  must  hold  our  present  position.  We  must  have 
investigators.  We  must  advance  all  along  the  line.  I  think 
that  is  what  you  are  doing,  and  it  certainly  is  a  most  satisfactory 
situation. 

Now  the  Department  of  Agriculture  has  a  part  to  play  in 
this  great  development.  We  use  four  thousand  men  investigat- 
ing the  subject,  and  with  such  a  number  as  that  at  work  there 
is  bound  to  be  something  doing.  I  think  I  could  give  you  pos- 
sibly a  more  interesting  talk  if  I  was  to  talk  on  tobacco  or  on 
some  particular  subject  with  which  I  am  familiar,  but  I  am 
here  to  talk  about  the  Department. 

Now  we  have  in  the  first  place  our  organization.  The 
great  Department  of  Agriculture  is  divided  into  bureaus  which 
represent  certain  subjects  relating  directly  or  indirectly  to 
agriculture  which  they  are  investigating.  Take  our  weather 
bureau.  Who  has  not  heard  of  the  weather  bureau  of  the 
Department  of  Agriculture?  We  are  expending  $1,500,000  on 
this  bureau  annually.  Still  we  hear  some  say,  what  has  it  ac- 
complished. I  have  heard  it  said,  ladies  and  gentlemen,  that 
the  most  important  work  of  the  Department  was  to  furnish 
us  with  something  to  talk  about.  Well,  all  of  us  like  to  talk 
about  the  weather  at  times.  That  may  be  true,  for  the  weather 
is  of  special  interest  to  us  all.  But  I  want  to  tell  you  that  the 
bulletins  of  the  weather  bureau  are  in  every  city,  and  almost 
every  town  of  this  country.  With  the  daily  maps  the  report 
goes  to  every  village  and  hamlet  in  this  broad  land  of  ours, 
and  you  know  and  I  know  that  every  mariner  before  he  sails 
looks  at  the  weather  report  to  see  whether  there  is  going  to 
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be  a  storm,  and  if  the  weather  report  says  a  storm  is  coming 
on,  or  a  hurricane,  you  know  very  well  he  enters  a  safe  harbor 
and  waits  for  the  storm  to  pass.  So  with  the  v^etable  grower. 
If  he  hears  the  warning  of  a  coming  frost  you  know  that  he 
goes  out  and  covers  up  his  plants.  You  know  that  the  orange 
grower  also  if  he  sees  the  cold  wave  flags  flying,  goes  out  to 
his  orchard  and  banks  up  the  trees  and  prepares  his  rosin  to 
burn,  and  all  things  of  that  kind,  in  order  to  protect  his  trees 
against  injury.  So  with  other  industries.  That  is  the  way 
the  thing  goes.  I  think  we  can  safely  say  that  thirty  millions 
of  our  people  know  of  the  weather  bureau  of  the  Department 
of  Agriculture  and  its  work,  and  no  matter  how  we  may  be 
inclined  to  laugh  at  thesfe  reports  and  joke  about  them,  never- 
theless down  in  our  hearts  we  respect  them,  and  the  fellow  who 
has  property  values  dependent  upon  the  weather  is  pretty  sure 
to  use  them  as  a  true  criterion  of  what  the  weather  is  to  be. 
The  man  who  has  property  values  depending  upon  the  weather 
follows  those  reports  almost  certainly  and  surely.  That  shows 
what  their  real  value  is  regarded  as  being  in  any  line  of  work. 
The  next  great  work  of  the  Department  is  the  bureau  of 
animal  industry.  Next  to  our  plants  animals  are  the  greatest 
source  of  our  wealth.  What  is  the  bureau  of  animal  industry 
doing  ?  That  comes  a  little  more  closely  to  us  because  we  are 
studying  animals  and  plants  more  particularly,  and  yet  I  ven- 
ture to  say  that  few  of  us  realize  what  the  bureau  of  animal  in- 
dustry is  doing  for  us,  for  so  much  of  their  work  is  done  in  an 
indirect  way.  In  the  first  place,  it  has  an  enormous  inspection 
bureau.  You  will  remember  that  a  large  share  of  our  wealth 
comes  from  foreign  commerce,  and  that  this  foreign  commerce 
is  largely  governed  and  controlled  by  the  condition  of  the  ani- 
mals that  we  put  upon  the  market,  and  if  it  were  not  for  the  in- 
spection which  the  United  States  Government  carries  on 
through  this  bureau  it  would  be  practically  impossible  for  us  to 
ship  cattle  with  the  ease  with  which  we  ship  them  today.  This 
bureau  is  not  only  charged  with  carrying  on  this  enormous  in- 
spection work,  studying  how  to  do  it  with  the  most  effective- 
ness, but  they  are  also  studying  the  diseases  of  animals  with 
which  we  have  to  contend.  If  there  is  anything  that  creates 
consternation  in  the  farmer's  mind  it  is  to  have  his  stock  taken 
sick  with  a  disease  which  he  is  powerless  to  combat  Let  us 
consider  a  few  of  the  diseases  which  the  Department  is  study- 
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ing.  Take,  for  instance,  blackleg,  which  affects  our  cattle 
industry  so  severely.  Through  a  careful  investigation  by  the 
men  connected  with  this  bureau,  aided,  of  course,  by  the  ex- 
periment stations  all  over  the  country,  it  has  been  found  that 
we  could  put  out  a  vaccine  somewhat  similar  to  the  vaccine 
used  to  combat  smallpox  or  diphtheria,  by  which  we  could  im- 
munize cattle,  and  greatly  reduce  the  effect  of  the  disease. 
Now  the  Department  of  Agriculture  does  that  very  thing. 
Instead  of  paying,  as  you  have  to  pay,  for  antitoxin,  an 
enormous  sum,  and  which  is  almost  prohibitive,  the  Depart- 
ment is  sending  out  doses  of  this  vaccine  with  instructions  for 
administering  it.  During  the  last  five  years  the  Department  has 
sent  out  on  the  average  1,750,000  doses  of  this  vaccine,  or 
whatever  we  may  call  it,  per  annum,  for  the  treatment  of 
blackleg  alone.  As  the  result  of  this  enormous  distribution  of 
this  material,  and  of  other  instructions  that  go  with  it,  a  loss 
which  was  at  one  time  from  ten  to  twelve  per  cent,  of  the  en- 
tire amount  of  cattle  grown  has  been  reduced  to  one-twelfth 
of  one  per  cent.  Now  I  maintain  that  that  is  coming  right 
down  to  the  hard  basis  of  fact  and  large  usefulness.  In  the 
same  way  the  hog  cholera  has  been  combated.  A  vaccine  has 
been  prepared  and  distributed  which  is  greatly  modifying  the 
extent  of  the  disease.  Take  it  in  the  case  of  Texas  fever  about 
which  a  great  deal  has  been  said,  and  as  the  result  of  the  study 
which  has  been  given  to  it  we  are  now  able  to  control  the 
spread  of  the  disease.  Take  the  sheep  scab,  with  which  the 
majority  of  you  are  familiar.  They  have  been  studying 
methods  of  treatment  and  control,  and  by  the  preparation  of 
a  dip  prepared  from  tobacco,  sulphur,  and  lime,  with  which 
you  gentlemen  are  familiar,  I  think  beneficent  results  have  been 
attained.  These  are  the  several  things  we  have  got  to  do  if 
we  are  going  to  control  the  diseases  of  our  animals  and  the  dis- 
eases of  plants.  Now  what  is  the  result  of  these  requirements 
which  are  so  much  criticised?  In  1899  there  were  672,944 
treatments.  After  that,  as  the  result  of  the  effectiveness  of  the 
treatment  the  number  swelled  rapidly  until  in  1905  more  than 
seventeen  million  treatments  were  made.  Now  we  have  re- 
turns from  nearly  six  million  of  these  treatments,  and  the 
effective  cases  are  figured  up  as  93.5  per  cent.,  nearly  a  per- 
fectly effective  treatment.  We  can  control  many  of  these  dis- 
eases if  we  simply  stand  together  and  exercise  the  best  judg- 
ment and  best  knowledge  which  is  obtainable.. 
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Now  one  of  the  main  lines  of  the  work  of  this  bureau  is  its 
inspection  work  and  quarantine  work.  Many  of  you  are  doubt- 
less familiar  with  the  attack  of  foot  and  mouth  disease  which 
occurred  here  in  1902.  You  remember  it  started  in  Massa- 
chusetts and  spread  over  into  Rhode  Island,  Vermont,  and 
New  Hampshire.  I  do  not  believe  it  came  into  Connecticut. 
It  did  not,  if  I  am  correctly  informed.  If  the  disease  had  not 
been  stayed  it  would,  of  course,  have  prevented  the  exportation 
of  our  meat.  Commerce  on  that  line  would  have  been  actually 
stopped  if  we  had  not  found  some  way  to  control  it.  Now 
state  boards  of  agriculture  and  the  state  authorities  worked 
together  with  the  Department  of  Agriculture  in  quarantining 
and  bringing  about  an  entire  control  of  that  disease,  and  as  the 
result  of  the  quarantine  and  of  that  work,  over  four  thousand 
animals  were  slaughtered  and  disinfected.  Congress  made  a 
special  appropriation  of  $500,000,  I  believe  it  was,  to  aid  in  the 
eradication  of  the  disease.  The  Department  paid  very  nearly 
$130,000  for  animals  which  were  condemned  and  destroyed. 
So  effective  was  that  work  that  the  year  after  the  introduc- 
tion of  the  disease,  the  year  after  it  became  broadcast  over 
those  three  states,  it  was  nearly  stamped  out,  the  quarantine  was 
raised,  and  our  exportation  of  meat  went  on  the  same  as  ever. 
Now  those  are  things  we  hardly  think  of  as  being  the  work  of 
the  Department,  but  when  you  come  to  consider  some  of  the 
efforts  of  tlie  Department  I  want  you  to  take  all  these  matters 
into  consideration.  We  have  maintained  a  quarantine  all  along 
the  coast  and  all  along  the  borders  of  the  United  States  to  pre- 
vent the  importation  of  infectious  diseases.  Sometimes  we 
must  do  it.  Some  years  ago  there  was  a  ship  inspection  law 
passed,  providing  for  the  inspection  of  ships,  and  for  the  treat- 
ment of  those  in  an  unsanitary  condition  certain  regulations 
were  prescribed.  Now  how  does  that  affect  the  farmer  ?  Just 
in  this  way.  It  made  the  ships  more  cleanly  and  safe,  and  as 
the  result  of  that  all  the  insurance  rates  fell  over  one  hundred 
per  cent.     So  it  goes  all  along  the  line. 

Now  let  me  call  attention  for  a  few  minutes  again  to  this 
inspection  work  which  is  being  carried  on.  We  have  here  and 
there  in  connection  with  the  great  packing  establishments  of 
the  country,  men  who  are  examining  all  these  meats  for  ex- 
portation, examining  the  carcasses  to  see  if  they  are  diseased 
or  in  proper  condition  for  food.    Last  year  experts  in  the  serv- 
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ice  of  the  Department  examined  over  forty  million  carcasses. 
Just  think  of  it!  Forty  million  carcasses  were  inspected  and 
passed  on,  a  great  many  of  them  in  the  meanwhile  being  con- 
demned, simply  to  protect  our  homes  against  the  utilization  of 
infected  meat  which  would  be  dangerous  to  life.  Last  year 
over  66,846  cars  were  inspected,  and  shippers  required  to  put 
them  in  proper  shape  for  the  shipment  of  animals.  Last  year 
we  inspected  731  ships  to  see  that  they  were  in  proper  condi- 
tion for  animals,  and  to  see  that  the  animals  were  held  in  the 
proper  way.  The  Department  also  prescribes  regulations  re- 
garding the  shipment  of  cattle  in  order  that  they  may  be 
handled  with  all  possible  care  and  kindness.  If  they  are  not 
certain  loss  is  sure  to  result.  The  Department  insists,  and  the 
enforcement  of  these  regulations  makes  it  necessary  for 
shippers  to  give  a  much  greater  degree  of  kindness  and  atten- 
tion to  these  matters  than  was  formerly  the  case. 

In  the  dairy  work  of  this  great  bureau  there  are  being  some 
exceedingly  interesting  things  brought  to  light.  For  instance, 
in  butter,  of  which  we  produce  enormous  quantities,  an  effort 
is  being  made  to  find  a  foreign  market.  We  produce  more 
butter  than  we  want  to  use  at  home,  and  the  question  is,  can 
we  ship  it  abroad  ?  Can  we  establish  a  market  there  ?  One  of 
the  g^eat  lines  of  work  of  the  Department  is  to  look  into  the 
possibilities  of  foreign  markets  for  the  purpose  of  seeing  if 
we  can  establish  trade  in  other  places  than  those  in  which  it 
now  exists.  In  the  first  place,  the  question  to  be  solved  is 
whether  we  can  ship  butter.  We  have  got  to  have  refrigerators. 
In  connection  with  that,  experiments  have  been  in  progress 
at  the  New  York  and  Wisconsin  experiment  stations  where  the 
Department  has  been  studying  the  keeping  qualities  of  butter, 
taking,  for  instance,  a  fifty-pound  tub  and  subjecting  it  to 
different  temperatures  to  see  how  it  keeps.  They  have  found 
some  interesting  facts.  If  I  was  to  give  the  maximum,  it 
would  be  something  like  five  degrees  below  zero,  while  it  has 
also  been  found  that  if  we  keep  it  at  the  ordinary  temperature 
of,  say,  about  twenty  degrees  above  zero,  the  butter  deterio- 
rates. That  is  sirqply  another  line  in  which  the  Department  is 
reaching  out  and  striving  to  help  the  farmer  by  increasing  the 
quality  and  increasing  the  market  for  farm  products. 

Take  cheese.  We  are  conducting  experiments  in  connec- 
tion with  your  station  at  Storrs,  and  also  in  connection  with 
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the  New  York  and  Wisconsin  stations  relative  to  the  preserva- 
tion of  cheese  and  the  making  of  cheese.  Everything  indicates 
that  some  very  beneficial  knowledge  will  be  obtained  in  these 
lines.  We  are  carefully  investigating  that  subject.  Probably 
you  gentlemen,  many  of  you,  are  familiar  with  the  results 
obtained  at  Storrs  up  to  the  present  time. 

With  regard  to  foreign  shipments  of  butter  I  neglected 
to  state  that  on  experimental  shipments  which  have  been  made 
to  Manchester,  England,  and  various  other  places,  they  seem 
to  indicate  without  question  that  we  can  establish  a  paying 
market  in  those  localities,  and  every  market  of  that  kind  that  we 
can  open  up,  is,  of  course,  of  the  greatest  benefit  to  every 
farmer.    So  much  then  for  this  great  bureau  of  animal  industry* 

Now  the  next  most  important,  and  probably  the  greatest 
producer  of  wealth  is  the  plant,  and  we  have  in  connection  with 
the  Department  the  great  bureau  of  plant  industry,  which  is  tak- 
ing up  the  subject  of  plants  from  all  sides  and  studying  it  in  all 
its  phases.  One. of  the  most  important  lines  of  work  of  this  bu- 
reau is  the  treatment  of  plant  diseases.  Now  if  a  man  is  at  a 
loss  when  his  stock  becomes  sick,  why  I  must  say  that  the  ordi- 
nary man,  ordinary  individual,  be  he  farmer  or  other,  is  more 
than  at  a  loss  when  his  plants  become  sick.  We  are  not  familiar 
with  plants.  We  are  with  animals  more  or  less,  and  know  how 
to  treat  many  animal  complaints,  but  when  our  plants  become 
sick  then  we  are  absolutely  helpless.  The  pathological  practice 
and  treatment  of  plant  diseases  practically  originated  with 
this  Department  of  Agriculture.  I  could  not  begin  to  tell  you 
all  the  various  diseases  which  have  been  studied  carefully,  and 
for  which  treatments  have  been  proposed  that  are  effective. 
Take,  for  instance,  the  peach  leaf  curl,  with  which  many  of  you 
are  familiar.  This  disease  at  one  time  caused  widespread  dam- 
age. There  seemed  to  be  no  way  to  stop  it.  We  now  know, 
however,  that  by  proper  spraying  we  can  control  that  disease. 
It  is  not  merely  in  the  discovery  of  remedies  to  combat  such 
diseases  that  beneficial  results  have  been  obtained,  that  is  not 
all.  One  of  the  main  things  comes  in  carefully  studying  the 
life  history  of  the  fungus  which  causes  the  disease,  and  finding 
out  when  this  treatment  must  be  applied  to  make  it  effective, 
and  that  is  what  is  being  done  in  every  case.  Take  it  in  the 
case,  for  example,  of  the  bitter  rot  of  apples,  which  is  a  new 
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disease,  and  quite  widespread  over  the  western  part  of  the 
countr}'.  It  is  estimated  that  that  disease  alOne  causes  damage 
of  over  $10,000,000  annually.  The  experts  of  the  bureau  dis- 
covered that  by  proper  spraying  at  the  proper  time  we  are  able 
to  practically  control  that  trouble.  In  our  experiments  this 
last  season  we  saved  over  ninety  per  cent,  of  the  crops  where" 
application  was  made  of  the  spray,  while  in  orchards  adjoining 
those  to  which  the  Applications  were  made  the  property  was 
entirely  ruined.  Up-to-date  farmers  must  watch  these  new 
methods  and  take  prompt  advantage  of  them.  Take,  for  in- 
•  stance,  the  peach  yellows,  a  disease  which  has  been  more  or 
less  prevalent  in  Connecticut  and  caused  large  losses.  After 
carefully  studying,  it  was  found  eradication  of  the  diseased 
trees  seemed  to  be  the  only  proper  remedy,  the  same  remedy 
that  we  applied  in  the  case  of  the  foot  and  mouth  disease.  That 
was  found  to  be  the  best  method  of  treatment,  and  by  that 
method  we  are  able  to  control  this  disease,  if  farmers  and  all 
concerned  will  work  together  with  us  to  do  the  work  thor- 
oughly. 

We  do  not  limit  ourselves  simply  to  the  study  of  spray- 
ing methods  and  things  of  that  kind,  but  we  go  into  the  produc- 
tion of  new  strains  of  plants  to  resist  these  diseases.  Now  I 
am  going  into  a  subject  with  which  I  am  familiar  because  that 
is  my  line  of  work.  .  It  is  more  or  less  surprising  to  some  people 
that  a  scientist  should  be  able  to  produce  an  immune  strain  of 
plants.  You  know  perfectly  well  that  certain  men  are  resist- 
ant to  certain  diseases.  We  know,  for  example,  that  one  man 
may  be  exposed  to  yellow  fever  and  not  take  it  where  another 
will  take  it.  Another  may  be  exposed  to  smallpox  and  resist 
the  disease  where  perhaps  another  exposed  at  the  same  time 
will  take  it  We  apply  that  same  principle  to  the  production  of 
immune  strains  of  plants.  Wherever  we  can  discover  that 
tendency  to  resist  we  can  usually  by  breeding  produce  an  im- 
mune strain.  This  city  depends  largely  on  the  cotton  industry 
of  the  South,  and  we  have  been  able  to  do  something  in  this 
line,  the  benefit  of  which  has  been  seen  here.  About  ten  years 
ago  there  appeared  in  the  South  a  new  disease  that  attacked 
the  little  fine  roots  of  the  cotton  plants  and  ran  up  the  main 
stem,  soon  causing  the  plant  to  wilt  and  die.  We  found  that 
that  fungus  would  maintain  life  for  eight  or  ten  years,  and  as 
the  result  of  the  presence  of  that  disease  some  of  the  best  cotton 
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lands  in  the  South  were  abandoned ;  it  looked  exceedingly  seri- 
ous. Take,  for  instance,  James  Island,  where  the  finest  cotton 
was  produced,  and  lands  worth  from  $ioo  to  $125  an  acre  were 
plowed  up  and  put  into  other  crops,  vegetables  and  other 
products,  because  they  could  not  produce  cotton.  The  disease 
spread  into  Alabama,  Georgia,  Florida,  and  into  other  sections 
of  the  South,  and  we  thought  it  was  going  over  the  whole  coun- 
try and  was  liable  to  destroy  the  cotton  industry.  Now  one  of 
the  men  in  the  employ  of  the  Department  discovered  that  an 
occasional  cotton  plant  here  and  there  in  the  field  seemed  to 
resist  the  disease,  and  would  produce  a  good  crop  of  cotton 
when  its  neighbors  were  wilting  and  dying.  Some  experi- 
ments were  tried.  A  few  of  these  plants  that  seemed  to  be  re- 
sistant were  selected,  the  seed  from  those  immune  plants  were 
planted,  and  as  the  result  today  we  have  produced  some 
varieties  of  cotton  which  will  resist  that  disease  completely. 
When  this  resistant  variety  of  cotton  is  planted  in  the  center 
of  a  field  of  the  ordinary  kind  it  will  stand  up  like  a  hedgerow 
while  every  plant  on  each  side  will  go  down  as  the  result  of 
the  disease. 

We  had  a  similar  experience  in  the  case  of  a  disease  which 
attacked  the  cow  pea,  which  is  the  clover  of  the  South.  We 
selected  the  seed  from  the  resistant  or  apparently  immune 
plants,  went  through  the  same  process,  and  succeeded  in  pro- 
ducing an  immune  pea  that  would  resist  the  disease. 

As  the  result  of  these  things  today,  gentlemen,  those 
cotton  fields  which  were  abandoned  are  growing  with  fine 
staple  cotton,  and  fields  which  would  not  produce  a  crop  of 
cow  peas  in  the  South  are  growing  with  fine  crops  of  this 
clover  of  the  South.  The  tobacco  growers  of  Florida,  who 
have  no  cover  crop  because  of  the  work,  are  now  growing 
these  cow  peas  resistant  to  the  disease,  and  the  pathologists 
of  the  Department,  wherever  we  can,  are  discovering  these 
troubles  and  propagating  immune  strains  as  rapidly  as  possi- 
ble, putting  them  into  the  hands  of  the  growers,  and  in  that 
way  have  been  able  to  do  much. 

Now  the  same  sort  of  work  has  been  carried  on,  more  or 
less,  in  relation  to  tobacco,  and  several  other  crops.  We 
hardly  know  what  can  be  accomplished  in  this  direction  as  yet, 
but  from  the  beneficial  results  which  have  been  produced  in 
the  case  of  cotton  and  other  plants  we  feel  confident  that 
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breeders  can  go  ahead  and  produce  crops  which  are  resistant 
to  these  diseases. 

Now  the  breeding  work  of  the  bureau  of  plant  industry 
extends  to  other  lines.  I  want  to  speak  about  cotton,  as  long 
as  that  is  one  of  the  main  products  of  your  manufacturing  in 
New  England.  All  over  this  great  country  of  ours,  from 
South  Carolina  to  Texas,  we  grow  a  little  short  staple  cotton 
about  three-quarters  of  an  inch  to  an  inch  in  length,  and  that 
is  the  staple  which  mainly  reaches  your  mills  in  New  England. 
In  a  few  instances  in  the  Mississippi  valley,  'and  in  other  sec- 
tions of  the  South,  they  grow  a  staple  cotton  which  is  an  inch 
and  a  half  long.  In  the  case  of  the  former  it  is  worth  from 
six  to  eight  cents  per  pound  while  in  the  case  of  the  latter  it 
is  worth  a  much  greater  price.  On  some  of  the  islands  along 
the  eastern  coast  of  the  South  they  grow  the  best  staple  cotton 
which  is  known  in  the  country ;  in  fact,  the  famous  Sea  Island 
cotton  comes  from  that  section.  I  like  to  impress  this  fact, 
that  while  we  g^ow  some  of  the  short  and  poor  staple  cotton 
yet  nevertheless  we  also  grow  the  best,  for  that  Sea  Island 
cotton  grows  from  two  to  two  and  one-half  inches  in  length, 
and  instead  of  selling  from  eight  to  ten  and  twelve  cents  a 
pound  that  sells  right  along  for  forty  and  fifty  cents  a  pound 
for  the  best  grade,  and  for  the  poorer  grade  from  twenty- 
five  to  thirty  cents  a  pound.  Here  was  a  chance  to  produce  a 
better  product  by  getting  a  variety,  for  instance,  which  would 
produce  a  longer  staple.  Every  one  familiar  with  the  subject 
recognizes  that  if  we  had  a  longer  staple  we  would  have  a 
better  grade  of  goods  because  the  longer  the  staple  the  stronger 
the  thread  and  the  better  the  wearing  quality  of  the  goods. 
Now  the  Department  has  taken  up  this  question  of  the  im- 
provement of  cotton.  The  Department  experts  said,  why  can 
we  not  produce  a  better  staple  cotton  ?  We  have  here  the  best, 
and  also,  if  not  the  poorest,  some  of  the  poor.  We  have  on 
the  one  hand  a  short  staple  adapted  to  the  climate  all  over  the 
South,  and  on  the  other  hand  we  find  some  varieties  with  fibres 
of  the  longest  kind,  and  if  these  two  could  be  combined,  not 
with  the  idea  of  producing  all  of  the  best,  but  of  substantially 
improving  the  poor,  it  would  make  an  excellent  cotton.  So 
the  suggestion  was  made  that  possibly  by  hybridizing  these 
varieties  and  breeding  them  carefully  we  could  produce  a 
variety  of  cotton  which  might  not  be  as  good  as  the  best,  but 
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which  would  be  substantially  better  than  that  which  is  more 
commonly  grown.  The  experts  of  the  Department  took  this 
up,  crossed  these  two  varieties  of  cotton  and  began  to  work 
towards  the  idea  of  producing  a  better  species.  That  work 
has  been  nearly  completed.  It  has  reached  a  conclusion  in 
certain  lines  this  year,  and  we  are  sending  out  to  the  growers 
in  the  South  a  staple  which  instead  of  being  less  than  an  inch 
runs  up  from  an  inch  to  an  inch  and  a  half,  but  much  longer 
than  the  ordinary  grade,  and  which,  of  course,  is  worth  more 
in  the  market  because  it  will  produce  a  better  grade  of  goods. 

Now  in  the  same  way  we  undertook  the  improvement  of 
the  tobacco  crop.  Many  of  you  gentlemen  are  interested  in 
that  line  of  work.  In  the  case  of  tobacco  we  believe  we  have 
already  done  something  for  the  industry,  and  that  we  can  do 
a  good  deal  more.  Our  experts  in  studying  this  matter  found, 
in  the  first  place,  that  a  point  of  great  value  to  the  grower  was 
to  separate  his  seed  so  as  to  use  only  the  heavy  seed.  Well, 
you  say,  those  of  you  who  are  familiar  with  the  subject,  how 
can  that  be  done?  The  seed  is  so  small  that  we  can  hardly  see 
it  any  way.  Well,  that  was  the  difficulty,  but  we  found  that  by 
separating  this  seed  and  using  only  the  heavy  seed,  we  got  a 
better  yield,  a  better  plant,  and  a  more  uniform  plant  Of 
course,  as  I  say,  the  difficulty  was  to  separate  the  seed.  One 
of  our  experts  went  to  work  and  perfected  a  machine  for 
separating  the  seed,  patented  the  machine  in  the  name  of  the 
government,  so  that  any  one  of  you  could  use  it  or  make  it 
without  danger.  Now  if  there  is  a  tobacco  grower  here  I 
think  he  has  heard  of  that  machine  and  of  the  results  which 
came  from  the  separation  of  the  seed.  That  discovery  in  itself 
has  been  doing  a  good  deal  of  good  for  the  tobacco  growers 
here  in  Connecticut,  in  Kentucky,  and  in  Ohio. 

Another  thing.  One  of  the  greatest  losses  to  the  tobacco 
grower  is  from  the  fact  that  the  crop  is  not  uniform.  When 
the  shade  industry  was  taken  up  in  Connecticut  a  few  years 
ago,  and  the  effort  made  to  grow  Sumatra  tobacco  in  the 
shade,  it  is  probable  as  to  that  industry,  if  it  can  be  said  to 
have  failed,  it  failed  because  of  the  variability  of  the  product 
grown  more  than  for  any  other  reason.  When  we  bring  seed 
from  any  foreign  country  and  plant  it  here  for  the  first  time 
we  usually  find  that  the  plants  produced  are  variable.  We  can 
correct  that  by  breeding.    If  you  want  a  certain  type  of  Suma- 
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tra  we  can  produce  it.  If  you  want,  a  certain  type  of  Sumatra 
with  round  leaves,  or  so  that  you  can  cut  a  certain  number 
of  cigar  wrappers  from  them,  we  can  produce  it.  If  you  want 
a  round  leaf  we  can  get  it.  Think  for  a  moment  what  it  means 
to  the  growers  if  we  can  do  that,  two  more  leaves  to  each 
plant!  That,  of  course,  largely  increases  the  crop  and,  of 
course,  its  value  to  the  grower.  That  is  just  exactly  what  I 
believe  careful  breeding  will  do.  We  have  been  breeding  ani- 
mals for  years.  We  understand  that  principle  as  applied  to 
animals.  Many  of  you  are  familiar  with  the  gradual  increase 
of  the  trotting  record.  You  know  that  a  few  years  ago  it 
was  thought  that  if  a  horse  trotted  in  2.16  it  would  be  some- 
thing marvelous,  but  we  can,  most  of  us,  recollect  the  name  of 
several  horses  that  have  trotted  in  better  time.  It  was  thought 
by  some  that  the  maximum  had  been  reached,  biit  breeders 
will  tell  you  that  that  time  has  not  only  been  considerably 
lowered,  but  that  the  record  will  be  reduced  slightly  as  the 
result  of  still  further  careful  selection  and  careful  breeding. 
Draft  horses  of  different  types  are  all  the  result  of  this  ques- 
tion of  breeding.  Now,  while  we  have  understood  this  princi- 
ple as  applied  to  animals  more  or  less,  we  have  been  letting  our 
plants  go.  We  have  been  considering  that  the  plant  came 
under  a  different  category,  so  to  speak,  but  we  are  coming 
to  realize  that  we  can  breed  them  just  the  same  as  animals. 
The  com  growers  of  the  west  are  organizing  to  produce 
more  and  better  com.  They  say  they  can  increase  the  yield 
ten  bushels  per  acre,  and  some  growers  have  done  it.  Cotton 
growers  know  from  experience  now  that  they  can  produce 
a  largely  increased  yield,  and  a  better  crop  in  all  respects 
as  the  result  of  seed  selection.  In  the  case  of  tobacco  can 
we  not  by  that  same  course  of  selection  produce  a  larger 
yield?  Every  one  of  you  men  who  have  seen  a  tobacco  field 
know  that  you  have  seen  certain  plants  that  will  have  from 
two  to  three  and  four  or  five  more  leaves  than  any  other  plant 
surrounding  it.  That  is  the  plant  for  you  to  select  your  seed 
from.  Up  to  about  two  years  ago  the  policy  followed  in 
selecting  tobacco  plants  for  seed  was  simply  to  take  a  good 
part  of  the  field  near  the  barn,  or  near  the  house,  as  the  case 
mi|;ht  be,  where  the  plants  were  nice  and  thrifty,  and  leave 
a  couple  of  dozen  plants  for  seed.  Now  that  does  not  accom- 
plish the  purpose.    That  is  simply  taking  any  plant  growing 
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under  good  manurial  conditions  and  thrifty  because  it  is  well 
manured.  As  the  result  of  the  Department's  work,  coupled 
with  the  work  of  the  experiment  station  at  New  Haven  — 
and  your  experiment  station  has  been  cooperating  by  furnish- 
ing funds  and  furnishing  intelligence  to  run  the  work  with  — 
as  the  result  of  this  work  it  has  been  settled  that  the  way  for 
the  Connecticut  tobacco  grower  today,  as  well  as  the  growers 
of  all  other  states,  is  to  select  a  plant  here  and  there  through- 
out the  field  that  is  giving  the  best  yield  and  the  best  growth, 
and  to  take  the  seed  from  those  plants.  By  so  doing  he  will 
be  able  to  get  a  better  yield  and  a  better  product.  Our  ex- 
perts, however,  have  gone  a  little  further.  They  found  out 
that  there  was  danger,  owing  to  the  fact  that  the  seed  of  these 
selected  plants  were  cross-fertilized,  and  they  found  out  that 
if  the  seed  from  such  plants  became  cross-fertilized  it  made 
plants  raised  from  such  seed  variable.  As  the  result  of  that, 
we  have  advocated  that  when  such  plants  had  been  selected 
for  seed  that  a  bag  should  be  placed  over  the  blossoms  to 
prevent  cross-fertilization.  This  can  be  done  by  using  a  cheap 
manila  paper  bag  which  can  be  obtained  at  most  any  grocery 
store.  By  drawing  that  down  over  the  seed  head  it  prevents 
the  admission  of  insects  so  that  there  will  be  no  cross-fertiliza- 
tion. That  policy  has  been  pursued,  has  been  put  into  opera- 
tion by  the  tobacco  growers,  and  I  am  glad  to  say  with  good 
results.  I  drove  up  and  down  the  Connecticut  Valley  this 
last  summer  for  a  considerable  distance,  and  could  see  the  bags 
here  and  there  all  along  the  road.  Sometimes  I  came  across 
men  who  seemed  to  be  a  little  bit  doubtful.  They  did  not 
know  whether  that  would  work  out  or  not,  and  so  they  placed 
the  bags  upon  seed  heads  that  were  hidden  away  from  the 
road,  but  you  could  look  over  behind  the  hills  and  see  the 
patches  of  tobacco  occasionally  with  the  bags  upon  them. 
I  think  that  practically  every  man  that  has  adopted  this 
method  and  pursued  it  intelligently  this  year  will  testify  to  the 
good  results  that  have  been  obtained.  Why?  Why  gentle- 
men, this  is  not  a  theoretical  matter.  It  is  a  practical  fact. 
These  are  things  that  you  can  see  just  as  plainly  as  I  can 
see.  They  are  results  which  can  be  accomplished  by  following 
advanced  methods.  • 

Some  other  very  interesting  things  have  been  developed 
in  the  course  of  our  work  with  the  tobacco  plant.     For  in- 
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Stance,  I  told  the  growers  of  tobacco  in  Kentucky  that  it  might 
be  possible  for  us  to  produce  suckerless  plants.  They  laughed, 
but  they  all  said  if  you  can  give  us  any  of  the  seed  we  want 
some  of  it.  Now  it  would  seem  impossible  to  produce  a  sucker- 
less  type  of  tobacco,  but  we  hope  to  attain  it.  You  know  that 
one  variety  of  apple  branches  out  in  a  different  way  from 
another.  If  you  are  a  cotton  grower,  you  know  that  one 
brand  is  entirely  different  from  another.  We  have  one  kind 
of  cotton  which  branches  out  with  great  branches  over  the 
ground,  and  we  have  another  type  of  cotton  which  is  almost 
limbless.  It  will  grow  right  up  in  a  column  like  a  cedar  tree 
and  produce  bolls  on  each  side.  These  things  in  nature  are 
not  uncommon.  It  is  not  such  a  marvel  to  produce  a  plant 
which  is  substantially  changed  from  its  normal  form  by  the 
proper  treatment,  and  that  is  exactly  what  we  believe  can  be 
done  with  respect  to  the  tobacco  plant.  If  any  of  the  growers 
have  seen  the  experiments  which  the  Department  has  been 
carrying  on  at  East  Hartford  this  last  season  you  will  bear 
me  out  in  saying  that  we  have  several  types  there  this  year 
which  are  practically  suckerless.  I  believe,  gentlemen,  that  it 
is  possible  for  the  plant  breeder,  working  with  intelligence  and 
care,  to  produce  a  tobacco  plant  which  you  will  not  have  to 
sucker,  as  we  express  it;  which  will  save  all  that  expense, 
and  which  will  be  just  as  good.  But  I  am  spending  too  much 
time  on  this  branch  of  our  work  and  must  hurry  on. 

I  meant  to  mention  another  line  of  our  work  which  has 
been  talked  of  a  good  deal,  and  that  is  in  the  production  of  a 
new  strain  of  orange.  The  newspapers  have  been  telling  you 
people  up  in  the  North  that  you  could  grow  oranges  up  here. 
I  even  had  letters  from  people  in  Canada  asking  for  some 
samples  of  this  hardy  orange-tree  adapted  to  grow  in  a  cold 
climate.  Now,  unfortunately,  all  newspaper  stories  are  not 
true.  I  give  them  credit  for  trying  to  tell  a  thing  in  the  right 
way,  but  they  occasionally  stretch  it  a  little.  The  fact  is,  in 
this  connection,  that  there  is  a  little  grain  of  truth  which 
afforded  some  foundation  for  the  storv  which  went  out.  The 
Department  two  years  ago  was  able  to  announce  that  it  had 
produced  a  hardy  orange  that  could  be  grown  further  north 
than  any  existing  variety.  We  were  able  to  distribute  last 
year  to  about  five  thousand  farmers  in  Georgia,  Alabama, 
Mississippi,  and  in  the  region  running  through  there  to  Texas 
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and  the  Indian  Territory,  a  type  of  orange  which  we  believe 
will  grow  in  those  localities.  The  orange  is  not  adapted,  as 
of  course  you  all  know,  to  a  cold  climate.  This  fruit  will 
not  appear  on  the  Boston  market  tomorrow.  It  is  not  even 
an  orange  of  commerce,  but  it  is  an  orange  which  is  edible, 
which  produces  a  marmalade  which  is  first  rate,  which  pro- 
duces the  finest  preserves  I  have  ever  seen,  and  which  pro- 
duces equal  to  the  best  lemonade  which  you  get  from  acid 
fruits.  But  that  is  not  the  whole  thing.  We  have  the  apple 
here  at  home,  but  in  this  district  to  which  this  orange  is  adapta- 
ble they  do  not  have  it.  To  the  people  of  Georgia,  Alabama, 
and  the  Carolinas,  and  all  through  the  northern  belt  of  the 
southern  states  where  they  lack  an  acid  fruit,  and  where  they 
have  to  buy  apples  from  the  north,  if  they  have  them  at  all, 
oranges  there  such  as  I  have  described,  will  come  as  a  great 
boon. 

The  Department  has  spent  a  great  deal  of  time  and  money 
in  the  importation  of  valuable  productions  of  other  .lands. 
Since  Secretary  Wilson  entered  the  Department  we  have  had 
men  who  have  made  that  their  business.  There  was  not  origi- 
nally an  office  for  the  importation  of  plants  from  other  coun- 
tries for  introduction  into  this  country,  but  now  we  have  men 
scouring  all  parts  of  the  earth  for  the  purpose  of  getting  hold 
of  productions  of  value  which  can  be  transplanted  here.  Many 
of  the  most  valuable  fruits  which  we  have  were  originally 
brought  from  abroad.  These  have  been  secured  and  brought 
over  at  various  times  during  the  last  two  centuries.  Com- 
paratively recently  several  valuable  things  have  been  obtained. 
Take  Durand  wheat,  which  is  a  good  illustration.  You  might 
say  that  it  would  be  strange  that  we  should  find  in  benighted 
Russia  a  wheat  which  would  be  valuable  to  us,  but  the  so- 
called  Durand  wheat,  which  is  essentially  a  Russian  wheat, 
was  not  imported  into  this  country  until  lately.  The  Depart- 
ment sent  agents  to  Russia  to  study  the  industry  over  there, 
to  study  into  the  methods  of  its  cultivation,  etc.,  before  it  was 
sent  over  here.  Now  the  Durand  wheat  is  very  hard.  It 
differs  quite  a  little  from  our  wheat  here.  It  yields  more 
heavily  as  a  whole,  and  contains  more  gluten,  and,  all  things 
considered,  it  has  quite  a  number  of  points  which  make  it  more 
valuable  than  our  present  wheat.  It  seemed  to  be  doubtful,  for 
certain  reasons,  whether  we  would  succeed  in  importing  the 
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Durand  wheat,  but  in  1901,  in  the  northwestern  region  of  this 
country  there  were  produced  nearly  fifty  thousand  bushels 
of  that  prime  wheat.  Last  year,  in  1905,  there  was  grown  over 
twenty  million  bushels,  and  all  the  farmers  who  have  tried  it 
have  found  this  wheat  to  be  a  better  vieldcr  and  to  be  thor- 
oughly  adapted  to  their  conditions,  and  it  is  established  now  in 
this  country  beyond  doubt. 

We  have  also  imported  from  Sweden  a  very  fine  oat  which 
is  a  heavy  )delder,  and  fills  out  well.  It  has  been  found  that 
this  oat  was  a  substantial  addition  to  our  native  stocks.  We 
grow  today  nearly  four  million  bushels  annually  of  those  oats. 

We  also  sent  a  man  to  Japan  to  study  rice,  and  have  im- 
ported some  very  fine  varieties  of  rice.  We  imported  one  of 
the  Japanese  varieties  which  bids  fair  to  supersede  the  variety 
usually  grown  in  Texas  and  Louisiana.  It  has  been  found  to 
be  well  adapted  to  that  region  of  our  country,  to  be  a  good 
yielder,  and  grows  well  in  the  southwest. 

One  of  the  interesting  lines  of  work  which  the  Department 
has  taken  up,  one  which  I  personally  enjoy,  although  I  do  but 
little  of  it,  is  what  we  term  "  farm  management  work."  I 
know  every  farmer  thinks  he  knows  how  to  manage  his  own 
farm,  and  we  all  know  that  the  farmers  of  the  country  are 
succeeding  in  managing  their  farms  very  well,  so  that  they  are 
being  made  more  and  more  profitable,  but,  at  the  same  time, 
we  know  that  John  Jones  over  here  in  one  county  is  a  fine 
farmer,  and  we  know  that  Joe  Smith  over  here  in  another 
county  has  a  good  farm  but  does  not  seem  to  be  so  good  a 
manager,  and  we  think  that  if  we  can  get  John  Jones  and 
Joe  Smith  together  and  let  them  talk  over  with  each  other 
their  various  methods  of  management,  good  will  result.  That 
is  what  the  Department  is  trying  to  do.  We  are  sending  men 
to  successful  farmers  here  and  there,  studying  their  methods, 
and  then  publishing  papers  detailing  exactly  how  they  have 
gotten  certain  results.  All  that  has  proven  helpful.  By  reason 
of  these  methods  we  believe  that  most  farmers  can  improve 
on  the  methods  they  are  pursuing  today,  or,  at  least,  get  good 
suggestions  from  it.  We  all  know  that  if  a  man  enters  into 
a  business  with  which  he  is  not  perfectly  familiar  he  wants  to 
go  to  a  man  who  is  successful  in  that  industry  and  learn  from 
him  just  how  he  succeeds,  how  he  carries  it  out,  and  the  more 
a  farmer  can  learn  the  more  he  will  enjoy  his  work,  and,  of 
course,  the  more  successful  he  will  be.     If  we  can  bring  to- 
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getHer  this  knowledge  from  every  successful  farmer  and  make 
it  available  to  all  the  farmers  of  the  country,  we  believe  that 
that  will  be  a  very  helpful  line  of  work.  That  is  one  of  the 
things  that  the  Department  is  trying  to  do. 

Now  aside  from  these  that  I  have  mentioned,  the  great 
bureaus  of  the  Department,  we  have  the  bureau  of  forest  serv- 
ice, but  I  notice  in  looking  over  your  programme  that  you  are 
to  have  a  talk  on  that  particular  subject  and  I  shall  not  take 
the  time  to  speak  of  the  details  of  the  work  of  that  department. 

Another  bureau  is  engaged  in  soil  surveys,  and  we  also 
have  the  bureau  of  entomology,  the  bureau  of  statistics,  and 
several  other  bureaus  which  I  shall  not  mention  in  very  great 
detail. 

Probably  you  are  all  familiar  with  the  work  of  the  bureau 
of  soil  surveys.  One  of  the  primary  objects  of  that  is  to  study 
the  soils  where  crops  are  grown,  and  map  those  soils  out  so 
that  a  man  unfamiliar  with  the  soil  may  be  able,  by  taking  the 
map,  to  find  where  certain  types  of  soil  adapted  to  certain  plants 
exist.  This  work  has  been  going  on  for  several  years.  Very 
large  areas  have  been  mapped  in  all  the  principal  crop  regions 
of  the  United  States.  Cotton  soils,  tobacco  soils,  apple  soils, 
and  soils  adapted  to  the  growth  of  many  different  crops  have 
been  more  or  less  studied  and  exactly  mapped.  Now  this 
brings  that  bureau  naturally  to  the  study  of  soil  fertility  and 
soil  cultivation,  and  they  have  given  us  some  new  suggestions 
relative  to  soil  fertility  that  I  believe  will  be  of  great  value. 

It  is  not  necessary  to  dwell  upon  the  work  of  the  bureau  of 
entomology.  All  of  you  have  probably  heard  of  the  work  which 
this  bureau  has  done  in  connection  with  the  boll  weevil  which 
is  affecting  the  cotton  of  Texas  and  adjoining  states.  When 
the  foot  and  mouth  disease  was  introduced  here  Congress  made 
a  special  appropriation  of  $500,000  for  the  purpose  of  studying 
and  stamping  out  that  disease.  When  the  boll  weevil  came 
up  from  Mexico  into  Texas  and  attacked  the  cotton  crop, 
threatening  its  destruction.  Congress  made  another  emergency 
appropriation  for  the  study  of  this  pest  and  its  control,  if 
possible.  Now,  unfortunately,  inasmuch  as  we  have  to  deal 
with  millions  upon  millions  of  these  little  fellows,  extermina- 
tion seems  practically  impossible,  and  we  have  been  obliged 
to  turn  our  attention  to  the  study  of  some  other  method  besides 
extermination  in  order  to  secure  the  needed  protection  for  the 
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cotton  crop.    The  Department  experts  almost  over-ran  Texas. 
They  have  studied  every  phase  of  the  boll  weevil  question 
imaginable,  from  the  use  of  this  machine  to  the  use  of  that,  and 
from  the  use  of  this  spray  or  that  spray,  and  have  worked  out 
every  idea  for  its  control  that  could  possibly  be  suggested  by 
the  three  million  people  that  live  down  there.    Unfortunately, 
we  have  found  no  absolute  remedy  for  this  pest.     However, 
as  the  result  of  all  this  study  there  has  grqwn  up  a  policy  which, 
at  least,  is  giving  fairly  good  results.     It  was  found,  as  a 
matter  of  experiment,  that  the  early  variety  of  cotton,  when 
planted  as  early  in  the  season  as  possible,  and  cultivated  thor- 
oughly, would  give  a  crop  before  these  little  pests  became 
abundant  enough  to  do  damage.    Therefore,  the  result  of  this 
study  was  simply  the  discovery  of  this  simple  method  for  treat- 
ment of  the  crop.    Coupled  with  this  use  of  early  varieties  and 
early  cultivation,  it  was  found  that  by  cleaning  up  the  fields, 
and  burning  up  the  old  cotton  stalks,  etc.,  it  would  destroy  large 
numbers  of  the  pest.    That  knowledge  has  been  spread  broad- 
cast all  over  Texas  and  in  the  adjoining  region  afflicted  with 
it.    The  interest  in  the  matter  down  there  is  simply  intense. 
During  the  last  political  campaign  it  was  said  that  it  was  im- 
possible to  get  the  attention  of  the  people  fixed  on  the  election 
because  they  were  so  intent  in  discussing  the  boll  weevil.    You 
could  go  into  most  any  town  in  that  district  and  find  groups 
of  men  who  instead  of  talking  politics  were  talking  about  the 
boll  weevil,  and  the  new  idea  of  overcoming  the  trouble  by 
better  cultivation.     Now  as  the  result  of  the  efforts  of  the 
Department  Texas  has  made  a  decided  advance.    There  has 
never  been  such  a  quick  acquisition  of  knowledge  on  the  part 
of  the  growers  of-  any  crop,  and  I  venture  to  say  that  the 
farmers  are  better  informed  in  regard  to  advanced  methods  than 
in  any  other  industry  of  like  kind.    While  we  have  not  been 
able  to  absolutely  control  the  boll  weevil,  we  have  been  able 
to  show  the  farmers  that  they  could  produce  a  crop  with  the 
boll  weevil  all  around  them. 

The  other  lines  of  work  of  the  Department  probably  need 
not  be  mentioned  this  morning,  but  just  a  word  in  regard  to  the 
dissemination  of  knowledge.  You  are  all  probably  familiar 
with  our  year  book,-  in  which  we  bring  together  special  papers 
on  special  topics.  It  is  a  book  of  from  eight  hundred  to  a  thous- 
and pages,  and  is  published  in  editions  of  five  hundred  thousand 
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each,  the  largest  edition  of  any  Government  publication.  That 
goes  to  the  farmers  all  over  the  country.  It  also  goes  to  the 
libraries,  as  it  constitutes  a  valuable  work  for  reference,  and  is 
thus  made  accessible  to  every  farmer  in  the  land.  We  also 
publish  a  farmers'  bulletin,  which  goes  all  over  the  country.  It 
is  distributed  broadcast.  We  are  attempting  in  every  way  pos- 
sible to  cooperate  with  the  experiment  stations  and  with  the 
farmers*  institute  work.  Many  of  our  men  are  delivering  lec- 
tures and  talking  in  that  way. 

I  may  say  that  our  methods  are  undergoing  something  of 
a  revolution.  You  have  perhaps  heard  of  the  famous  com 
trains  of  the  West,  of  the  vegetable  trains,  apple  trains,  etc., 
which  have  been  utilized  as  a  means  of  spreading  knowledge  of 
these  crops.  I  never  realized  what  a  success  those  trains  were 
until  I  was  detailed  on  one  of  the  com  trains  in  Iowa  last 
season.  The  value  of  that  method  for  distributing  knowledge 
simply  depends  upon  the  simplicity  of  the  facts  which  are  being 
taught.  Let  me  illustrate  that.  I  joined  a  com  train  in  Iowa 
at  Sioux  City  in  February  of  last  year.  On  a  Monday  morning 
we  pulled  out  from  the  station  in  Sioux  City  running  south. 
It  was  snowing  very  hard.  You  could  hardly  see  across  the 
street.  There  were  at  least  two  feet  of  snow  on  a  level.  When 
we  pulled  into  a  little  station  vith  probably  not  more  than  a 
couple  of  dozen  houses  I  never  was  so  surprised  in  my  life 
as  I  was  to  see  teams  lined  up  for  almost  half  a  mile  about  that 
little  station,  and  I  would  be  willing  to  wager  that  three  car- 
loads of  people  were  packed  into  a  small  space  waiting  to  be 
addressed.  There  were  so  many  of  them  they  could  hardly 
get  in.  At  every  station  we  visited  that  day,  and  I  think  it  was 
fourteen  different  places,  giving  talks  of  half  an  hour  each, 
we  had  from  four  hundred  to  five  hundred  people  present 
And  that  in  spite  of  the  inclemency  of  the  weather.  Such  a 
movement  under  the  direction  of  the  State  Board  of  Agricul- 
ture, and  of  the  Department,  in  conjunction  with  the  experi- 
ment stations,  is  certainly  of  the  greatest  value  in  enabling  us 
to  bring  to  the  farmers  here  and  there  information  which  they 
otherwise  would  never  get.  It  savors  of  political  speaking 
from  the  back  platform  of  a  train,  but  I  believe  that  men  will 
attend  those  trains  that  never  would  attend  a  farmers'  institute 
meeting.  The  Department  is  endeavoring  to  aid  in  this  move- 
ment so  far  as  lies  in  its  power. 
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I  can  say  no  more,  I  believe,  this  morning  on  acco\jnt  of 
lack  of  time,  but  I  would  like  to  say  in  conclusion  that  in  con- 
nection with  this  work  which  the  Department  is  doing  if  you 
can  glean  some  idea  of  its  immensity  and  at  the  same  time  get 
some  realization  of  the  importance  and  dignity  of  farm  life, 
I  shall  certainly  have  succeeded  in  my  mission  here.  The  De- 
partment is  advancing  all  means  of  knowledge  on  agricultural 
matters  in  a  way  never  before  undertaken,  and  if  we  are  to 
keep  our  sons  and  our  daughters  on  the  farms,  if  we  are  to  in- 
terest them  and  keep  them  there,  as  I  believe  we  should  in 
this  country,  we  must  g^ve  them  something  to  do;  we  must 
give  them  something  interesting.  If  we  can  place  in  their 
hands  knowledge  which  will  serve  to  interest  them  in  farm 
work  and  hold  them  upon  the  farm,  we  will  accomplish  an 
exceedingly  useful  thing.  In  this  connection  I  remember  a 
little  story  of  Burbank,  and  you  all  know  how  the  name  of 
Burbank  as  a  plant  breeder  has  spread  over  the  country.  You 
have  heard  of  the  Burbanic  potato.  Burbank  describes  the 
origin  of  that  in  this  way.  He  was  familiar  as  a  boy  with  the 
original  Early  Rose  potato.  He  knew  of  the  methods  that 
had  been  pursued  because  he  had  talked  them  over  with  well- 
informed  people.  He  was  a  student  in  this  region,, and  was 
going  to  school.  He  said  that  his  uncle  had  a  patch  of  Early 
Rose  potatoes,  and  he  had  to  pass  through  that  patch  every  day 
on  his  way  to  school.  He  was  always  interested  in  the  matter, 
and  he  began  to  look  for  seed  balls.  Now  you  know  the  Early 
Rose  is  not  a  prolific  producer  of  seed  balls,  but  one  day  he 
came  across  a  plant  that  had  a  couple  of  seed  balls  developed 
upon  it  Why,  he  said  he  watched  those  seed  balls  with  the 
gfreatest  interest  every  day.  Every  day  he  said  he  would  walk 
by  them  watching  intently  for  one  of  the  balls  to  fall.  One 
morning  when  he  went  by  he  looked  at  them  and  noticed  that 
one  had  gone.  He  said  that  he  felt  like  crying  over  the  loss 
of  that  ball.  He  hunted  for  it  but  could  not  find  it.  He  said 
that  he  could  not  give  it  up,  and  every  day  for  a  week  he  said 
that  he  went  back  to  the  place  and  searched  for  that  seed  ball 
and  finally  he  said  he  found  it  some  distance  away  from  the 
plant,  where  some  animal  had  passed  rapidly  through  the 
patch  and  the  ball  had  been  knocked  from  the  plant.  Now 
being  familiar  with  the  work  in  plant  breeding  he  took  the  seed 
ball  and  from  that  progenitor  produced  the  results  obtained  in 
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the  great  Burbank  potato.  He  said  that  little  incident  led  him 
to  take  up  his  life  work  of  plant  breeding,  and  led  to  his  suc- 
cess entirely.  Now  what  was  accomplished  by  Mr.  Burbank 
may  be  done  by  every  boy.  Any  farmers'  boy  may  take  up  the 
same  kind  of  work,  to  improve  the  crop,  may  select  his  seed 
carefully,  and  by  proceeding  in  an  intelligent  way,  produce 
something  of  value  to  the  community. 

Now  every  item  of  knowledge  that  we  can  add  to  this  in- 
dustry is  a  help  to  all.  If  we  can  make  it  an  exact  science  it 
simply  makes  it  all  the  better,  more  interesting,  and  more  en- 
joyable. We  cannot  learn  too  much.  That  is  what  the  De- 
partment of  Agriculture  is  doing,  and  what  your  State  experi- 
ment stations  are  attempting  to  do.  How  well  they  are  suc- 
ceeding I  will  leave  you  to  judge. 

I  thank  you  for  your  attention. 

The  President.  The  time  for  adjournment  has  very 
nearly  arrived,  but  there  is  an  opportunity  for  questions  for  a 
few  moments,  if  any  of  you  desire. 

Mr.  Platt.  Can  the  Doctor  tell  us  if  the  Government  is 
doing  anything  towards  controlling  the  gypsy  moth  ?  We  hear 
a  good  deal  about  it  in  our  neighboring  states,  and  it  may  be 
very  near  us  for  all  we  know. 

Dr.  Webber.  In  answer  to  the  gentleman  I  will  say  that 
they  are  working  with  it,  but  relative  to  the  results  I  am  en- 
tirely uninformed.  If  you  will  address  a  letter  to  the  Bureau 
of  Entomology  at  Washington  they  will  give  you  a  bulletin 
and  all  the  information  they  have  on  that  subject.  I  am  not 
sufficiently  informed  to  give  you  the  details. 

Mr.  Sedgwick.  I  would  like  to  inquire  of  the  gentleman  if 
the  Department  is  investigating  the  potato  rot?  What  is  the 
cause  of  that? 

Dr.  Webber.  They  are  investigating  the  potato  rot  very 
thoroughly  and  investigating  it  in  a  very  interesting  manner. 
The  Department  is  trying  to  produce  an  immune  strain.  We 
started  work  three  years  ago,  I  think  it  was,  in  cooperation 
with  the  Vermont  station,  by  the  importation  and  testing  of 
foreign  varieties  of  potatoes.  I  believe  that  every  potato 
grower  has  probably  observed  that  certain  varieties  are  less 
susceptible  to  that  disease  than  others,  and  we  have  knowl- 
edge which  has  come  to  us  of  foreign  varieties  which  arc  im- 
mune.   We  liave  imported  some  of  them.    We  sent  Professor 
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Jones  of  Vermont  abroad  to  study  those  varieties  and  to  im- 
port some  of  the  seed.  We  imported  seed  from  all  the  good 
varieties  from  Scotland  and  from  other  countries,  those  are 
all  being  carefully  studied,  and  we  hope,  although  it  is  a  mat- 
ter of  the  future,  but  we  hope  we  shall  be  able  to  place  in  your 
hands  varieties  of  potatoes  which  shall  be  immune  to  this 
disease.  Of  course,  the  stations  and  the  Department  have 
also  been  working  along  the  line  of  prevention  by  the  use  of 
various  washes  and  sprays.  The  use  of  formaldehyde  and 
the  corrosive  sublimate  treatment  is  probably  familiar  to  the 
most  of  you,  but  we  hope  we  shall  have  an  immune  variety, 
which,  of  course,  will  be  by  far  the  better  thing. 

A  Member.  Mr.  President,  I  am  not  specially  interested  in 
the  subject  of  tobacco,  but  there  are  some  tobacco  growers 
here,  and  in  speaking  of  shade-grown  tobacco  the  speaker 
said  that  that  is  practically  a  failure.  I  want  to  ask  if  that 
is  not  because  it  is  grown  under  shade:  if  it  is  not  because 
it  is  grown  without  the  sun  and  does  not  come  out  well  any 
more  than  grass  does  that  is  grown  under  shade? 

Dr.  Webber.  The  gentleman  has  asked  a  mooted  ques- 
tion. It  is  true  that  a  leaf  grown  under  shade  is  very  thin. 
You  are,  therefore,  fighting  with  the  manufacturer.  The 
manufacturer,  on  the  one  side,  wants  a  leaf  from  which  he 
can  cut  the  greatest  number  of  wrappers,  the  greatest  number 
per  pound.  On  the  other  hand,  they  are  liable  to  get  so  thin 
that  they  break  up  on  the  cigar.  Now  it  is  believed  that  the 
product  in  Connecticut  is  rather  thin^  and,  as  I  understand 
the  matter,  in  the  experiments  this  year  which  have  been 
conducted  on  various  lines,  they  have  attempted  to  correct  this 
in  a  certain  measure.  Possibly,  it  may  be  done  by  removing 
the  tent  a  portion  of  the  season.  It  is  well  known  that  the 
plant  developed  in  the  open  sun  has  a  tendency  to  thicken. 
The  trouble  is  that  there  a  leaf  is  produced  which  is  too  thick. 
We  have  got  to  reach  a  mean  between  those  two.  We  have 
two  ways  of  doing  it.  We  may  be  able  to  accomplish  it  by 
removing  the  tent  for  a  portion  of  the  time.  I  do  not  know 
whether  that  will  be  successful  or  not.  It  is  a  matter  of  ex- 
periment. Then  again  we  may  be  able  to  do  it  by  breeding, 
in  the  same  way  that  one  plant  produces  a  lot  of  suckers 
and  another  plant  develops  none  of  them.  In  the  same  way, 
one  plant  will  produce  thick  leaves  and  another  thin.     If 
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these  leaves  are  too  thin,  I  believe  we  can  produce  a  thicker 
leaf  by  a  process  of  selection  and  breeding.^  The  industry  at 
the  present  time  is  simply  in  a  stage  of  development.  I  may 
say,  however,  for  the  gentleman's  information  (if  he  does 
not  already  know  it)  that  there  are  a  good  many  things  to 
recommend  Sumatra  shade-grown  tobacco.  Whether  the 
market  will  take  what  we  will  be  able  to  produce  here  I  do 
not  know.  I  have  not  been  concerned  with  this  experiment 
except  from  the  standpoint  of  breeding. 

The  President.  These  remarks  by  our  speaker  bring  this 
suggestion  to  my  mind  in  regard  to  that.  What  do  you  wish 
of  tobacco?  If  I  grow  grass  under  shade  my  horses  or  my 
cows  know  the  difference  between  eating  that  grass  and  that 
which  is  grown  out  in  the  sunshine.  I  do  not  know  what 
may  bfe  desirable,  but  probably  the  taste  may  have  something 
to  do  with  it.  Those  who  love  tobacco  can  tell  about  that 
better  than  I.  It  may  be  that  that  is  the  question,  whether 
the  man  who  uses  that  tobacco  will  like  the  taste,  or  the  man 
who  manufactures  it  can  wrap  more  cigars  with  it. 

The  hour  for  adjournment  has  arrived.  This  convention 
will  stand  adjourned  until  two  o'clock  this  afternoon. 


AFTERNOON   SESSION. 

Tuesday,  December  12,   1905. 
(Music.) 

Convention  called  to  order  at  2.00  p.m.,  Vice-President 
Seeley  in  the  chair. 

The  President.  By  your  programmes  you  will  see  that 
we  are  to  have  an  address  this  afternoon  on  **  The  Essentials 
of  Success  in  Future  Sheep  Breeding." 

Now  there  has  from  the  earliest  times  never  been  any  better 
or  more  honorable  occupation  than  the  rearing  and  caring  for 
sheep,  and  we  have  hundreds  of  acres  here  in  Connecticut 
which  I  have  not  the  slightest  doubt  are  well  adapted  to  the 
rearing  of  sheep,  and  would  make  it  a  most  profitable  indus- 
try under  proper  rules  and  regulations,  and  system.  Perhaps 
better  than  anything  else  that  much  of  that  land  can  be  used 
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for,  I  am  very  glad  this  afternoon  that  we  have  a  gentleman 
here  who  is  well  posted,  as  I  understand,  in  rearing  and  caring 
for  sheep,  and  it  gives  me  pleasure  to  introduce  to  you  this 
afternoon  this  gentleman,  Dr.  C.  D.  Smead,  of  Logan,  New 
York. 


"THE  ESSENTIALS  OF  SUCCESS   IN  FUTURE 

SHEEP    BREEDING." 

By  Dr.  C.  D.  Smead,  Logan,  N.  Y. 

Mr.  President  and  friends:  It  affords  me  a  great  deal  of 
pleasure  to  meet  with  you  in  your  mid-winter  meeting  at  this 
time,  because  I  expect  to  learn  something  of  you,  a  great  deal 
more  of  you  than  you  will  learn  of  me.  Therefore,  it  aifords 
me  pleasure  to  be  with  you.  I  have  always  in  my  life  en- 
deavored to  learn  something  and  have  not  made  a  very  good 
success  of  it,  but  such  as  I  have  learned  I  shall  endeavor  to 
impart  unto  you. 

The  President  has  stated  in  his  opening  remarks  that  in  his 
boyhood  days  he  tended  sheep,  large  numbers  of  sheep,  and 
became  disgusted  with  sheep  and  quit  the  business,  as  I  sup- 
pose, resolved  at  any  rate  that  he  would  have  nothing  to  do 
with  it  Now  I  am  very  sorry  indeed  that  he  did  that,  and 
I  am  more  than  sorry  that  others  have  done  the  same  thing. 
Why  ?  Because,  as  a  matter  of  fact,  the  sheep  industry  of  the 
world  today  is  in  a  deplorable  condition.  There  is  no  deny- 
ing that.  You  who  have  given  the  matter  thought  and  study, 
looked  up  the  statistics,  realize  as  well  as  I  that  there  are 
less  sheep  in  the  world  today  than  there  have  been  at  any  time 
in  fifty  years;  and  the  worst  of  it  is  they  are  growing  less 
and  less  rapidly^  and  your  clothes  and  mine  are  wearing  out 
proportionately,  and  it  is  certain,  Mr.  President,  that  unless 
a  change  takes  place,  which  I  have  faith  to  believe  there  will, 
it  will  not  be  long  before  you  and  I  will  not  be  finding  fault 
with  our  wool  but,  as  a  matter  of  fact,  we  will  be  pretty  glad 
to  get  it  to  wear.  Our  agricultural  department  at  Washing- 
ton has  taken  a  great  deal  of  pains  in  conjunction  with  other 
countries  of  the  world  where  sheep  are  kept  in  looking  this 
matter  up  and  have  now  reported  that  at  the  beginning  of  this 
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year  there  were  ninety  million  less  sheep  in  the  world  than 
there  were  in  1873.  There  has  been  a  steady  decrease  then 
of  three  millions  per  year  since  1873  in  the  whole  world.  A 
more  deplorable  thing  than  that  is  that  there  has  been  a  de- 
crease of  ten  millions  of  sheep  right  here  in  the  United  States 
since  1900.  Now  taking  into  consideration  that  fact,  and 
taking  into  consideration  the  fact  that  the  sheep  of  today  will 
be,  after  the  usual  lamb  crop  is  disposed  of  by  the  first  of 
March  or  April,  above  six  years  of  age  —  and  six  years  is 
about  the  age  of  usefulness  —  and  you  can  see  that  we  are 
pretty  near  on  the  verge  of  a  sheep  famine.  It  seems,  farmers, 
that  it  becomes  the  farmers  of  the  whole  United  States,  not 
simply  the  farmers  of  the  State  of  Connecticut,  or  the  New 
England  States,  or  New  York,  Michigan,  Ohio,  Pennsylvania, 
or  other  states  where  they  have  been  keeping  sheep,  to  see 
that  this  is  really  a  serious  question,  and  that  the  whole 
United  States  should  be  interested.  Why?  For  several 
reasons.  We  cannot,  in  my  judgment,  and  I  believe  you 
will  agree  with  me  in  that,  we  cannot  safely  and  profitably 
prosecute  farm  work  in  the  New  England  States,  or  in  the 
states  of  New  York,  Pennsylvania,  Michigan,  and  Ohio,  at 
any  rate,and  I  know  that  it  is  so  in  those  states  because  I  am  fa- 
miliar with  them,  —  I  know  that  we  cannot  carry  on  our  farms 
as  we  should  without  we  keep  some  sheep,  so  I  will  put  it 
down  as  an  essential  thing,  as  the  first  essential  thing,  keep 
some  sheep  on  the  farm.  Why?  As  I  came  down  through 
Pennsylvania  yesterday,  and  Southern  New  York,  and  saw 
the  weeds  growing  up  in  the  pastures  in  the  dairy  sections  of 
Pennsylvania,  that  the  sheep  would  eradicate  and  turn  into 
mutton,  I  could  not  help  but  feel  that  a  mistake  was  being 
made.  Now  take  into  consideration  the  fact  that  for  the 
past  ten  years  what  we  call  hothouse  lamb  has  sold  on  the 
average  at  $9.70  per  head  year  after  year  in  the  markets  of 
New  York,  Buffalo,  and  Chicago,  and  yet  from  the  lack  of  a 
few  sheep  on  the  farm  many  of  you  have  been  allowing  that 
money  to  get  right  away  from  you  into  some  other  places  that 
could  have  been  added  to  the  income  of  the  farm.  I  say  the 
first  essential  then  is  that  a  few  sheep  should  be  kept  on 
every  farm,  whether  it  is  a  grain  farm,  a  fruit  farm,  or  a 
dairy  farm  for  the  purpose  of  rooting  out  the  weeds  and 
turning  them  into  mutton.    As  I  travel  over  my  own  State 
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of  New  York  I  can  pick  out  the  farms  by  the  weeds  where 
sheep  have  been  kept  all  these  years.  You  can  tell  where  they 
are. 

I  have  been  for  some  years  engaged  in  the  farmers'  in- 
stitute work  in  the  State  of  New  York,  and  at  every  meeting 
the  vital  question  that  comes  up  in  the  dairy  section  is  how  to 
regelate  the  pastures  that  cannot  be  tilled.  Weeds  of  various 
kinds  are  growing,  coming  into  them  continuously,  and  the 
question  has  been,  what  are  we  to  do?  What  is  the  answer? 
Why  the  answer  is,  keep  a  few  sheep.  Now  I  know  that  some 
men  within  the  hearing  of  my  voice  say  they  will  starve  out 
the  cows,  but  are  you,  my  friends,  so  sure  of  that  ?  If  a  man 
has  over-stocked  his  pasture,  put  a  few  sheep  upon  it,  put 
them  on  with  the  cattle,  and  I  will  guarantee  you  they  will 
come  out  ahead.  If  a  man  will  keep  a  few  sheep  with  his 
dairy  herd  of  cattle  he  will  be  surprised  to  find  that  they  will 
make  a  more  luxurious  pasture  for  them.  I  know  that  because 
I  have  had  that  on  my  own  farm.  I  have  tried  to  study  these 
matters,  and  I  have  found  by  experience  that  a  few  sheep 
running  with  my  cows  upon  the  farm  will  take  the  weeds  out 
of  my  pasture  and  clean  them  up  so  as  to  allow  other  grasses 
grow  up  that  are  relished  by  the  cattle.  I  have  improved 
my  own  farm  in  this  way,  and  I  could  show  you  a  pasture 
that  has  been  occupied  with  sheep  and  cattle  side  by  side  run- 
ning together  for  the  last  twenty  years.  It  is  as  fine  a  pasture 
as  you  could  find  anywhere,  and  that  has  been  brought  about 
largely  in  that  way. 

Now  before  we  talk  about  the  essentials  let  me  say  that 
we  sometimes  can  learn  things  by  taking  a  back  sight,  as  sur- 
veyors say;  or  as  civil  engineers  say  in  running  out  country 
lines  we  will  take  a  back  sight  to  know  whether  we  are  going 
in  the  right  direction  or  not.  Now  let  us  take  a  little  back 
sight  of  this  industry.  What  has  brought  about  this  condition 
of  sheep  culture  today  in  this  country?  There  is  not  a  man 
who  has  a  flock  of  sheep  today,  I  believe,  but  what  will  bear 
me  out  in  the  assertion  that  if  he  has  taken  care  of  those  sheep 
he  has  made  some  profit  for  all  the  time  that  the  flock  has  been 
in  existence.  Now  I  am  not  going  outside  of  the  United 
States  only  as  far  as  to  say  that  in  Australia,  a  great  sheep 
country,  owing  to  the  curse  of  rabbits  and  the  curse  of  locusts, 
large  flocks  of  sheep  have  been  decimated.     The  same  has 
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been  true  in  other  parts  of  the  world,  but  for  the  purposes  of 
this  talk  we  will  confine  ourselves  right  down  to  the  United 
States.  What  was  the  condition  of  the  sheep  industry,  Mr. 
President,  when  you  were  a  boy?  I  will  venture  to  say  that 
there  were  not  in  your  boyhood  days  to  exceed  five  thousand 
sheep  in  the  whole  United  States  that  were  not  merinos  or 
of  merino  grade.  At  the  outbreak  of  the  Civil  War  there 
came  a  demand  for  a  class  of  wool  that  had  not  existed  to  any 
extent  in  tliis  country  before.  It  was  needed  for  the  purpose 
of  making  army  blankets  for  the  soldiers.  There  came  a  de- 
mand for  some  of  the  coarser  wools.  The  coarser  wools  went 
up  in  price.  There  was  a  large  increase  in  the  demand  even 
for  the  gray  merino  wool.  The  price  went  up  steadily,  and 
then  there  began  what  we  will  call  a  revolution  of  the  sheep 
industry  of  this  country,  beginning  as  it  did  with  the  outbreak 
of  the  Civil  War.  At  that  time  there  came  a  tremendous  de- 
mand for  the  coarser  classes  of  wool,  and  with  that  large 
demand  a  great  increase  in  the  price  of  wool,  but  at  the  close 
of  the  war  when  that  demand  ceased,  of  course,  the  coarser 
wools  began  to  go  back.  There  was  no  demand  for  them. 
Something  else  took  place  and  that  something  else  was  this. 
The  high  price  of  wool  stimulated  the  breeding  of  the  merino 
sheep  as  never  before.  I  feel  proud  to  say,  and  proud  of  the 
American  merino  breeders  who  today  produce  sheep  that 
stand  pre-eminent  as  the  best  wool  sheep  above  any  other 
country  on  earth,  but  in  the  race  to  produce  that  American 
merino  sheep  our  breeders  did  something  that  brought  about 
a  change  in  the  market.  It  was  something  that  all  of  us  are 
apt  to  do  when  we  get  a  little  too  enthusiastic.  We  sometimes 
overdo.  I  know  I  do  when  I  am  on  the  platform.  I  sometimes 
go  a  little  too  far.  I  hope  I  shall  not  in  this.  I  do  not  want 
to  trample  on  any  one's  toes  in  what  I  am  about  to  say.  But 
in  the  stimulus  of  breeding  these  wool  sheep  shortly  after  the 
close  of  the  war,  or  about  1864  or  1865,  and  from  that  on.  as 
the  result  of  the  stimulus  to  this  breeding,  merino  sheep  in- 
stead of  producing  about  five  or  six  pounds  of  wool  per 
fleece  the  breeders  actually  increased  the  wool  producing 
power  of  the  sheep  very  materially.  They  began  to  pro- 
duce heavier  fleeces,  which  brought  them  into  prominence. 
Here  is  where  a  mistake  was  made  by  New  York  and 
Vermont  breeders,  and  perhaps  also  by  Connecticut  breed- 
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ers.  The  sheep  developed  a  stronger  constitution,  they  bred 
more  wrinkles  in  them  in  order  that  they  might  have  more 
surface  and  so  get  more  wool,  and  in  order  to  get  weight  they 
bred  for  size.  Shearing  festivals  were  held  all  over  New  York 
and  I  believe  in  New  England.  The  weight  of  the  fleece 
came  to  be  the  dominant  factor  in  shearing.  It  was  the 
weight  of  the  fleece  that  counted,  and  it  kept  going  up  and 
up ;  instead  of  getting  an  old-fashioned  fleece  we  began  to  get 
fleeces  which  weighed  anywhere  from  ten,  fifteen,  twenty,  to 
twenty-five  pounds  each,  and  occasionally  some  one  would 
shear  a  fleece  weighing  thirty  pounds  or  thereabouts.  Then 
what  happened  ?  When  the  manufacturer  took  that  fleece  and 
scoured  it  down  to  about  six  pounds,  he  did  not  feel  as  though 
he  could  stand  the  racket.  There  is  where  the  trouble  com- 
menced, friends.  The  manufacturer  could  not  aflFord  to  pay 
for  twenty-five  poundj  and  then  have  it  only  come  out  after 
it  was  scoured  weighing  about  five  or  six  pounds  at  the  ex- 
treme. What  did  he  do  ?  Sometimes  a  slight  thing  will  change 
the  fashion.  At  that  time  there  had  been*  brought  into  the 
United  States  with  the  coarse  wools  that  we  have  been  speak- 
ing about  some  of  the  medium  wools,  such  as  the  Southdowns, 
and  a  few  of  the  other  Downs,  the  Leicesters,  a  long-wooled 
breed,  had  been  brought  over.  Under  the  stimulus  of  the  prices 
which  had  been  obtained  for  wool  they  had  been  brought  over. 
Now  this  manufacturer,  he  says  to  himself,  I  wonder  if  I 
cannot  put  in  a  little  of  that  other  wool  and  thereby  reduce  my 
cost?  Everybody  at  that  time,  Mr.  President,  wore  a  broad- 
cloth coat.  I  know  they  did  in  New  York,  and  I  suppose  they 
did  in  New  England.  As  a  matter  of  fact,  most  everyone  wore 
broadcloth  previous  to  1871-2-3  for  a  dress  suit;  yes,  and  the 
ladies  wore  merinos  very  largely.  This  manufacturer  began  to 
wonder  if  he  could  not  get  out  of  the  hole  that  he  was  being 
driven  into  by  introducing  a  little  Southdown  wool,  and  some 
of  the  other  medium  wools  that  he  could  get.  Then  what 
happened  ?  Why,  he  purchased  that  wool,  used  it  in  his  prod- 
uct, the  trade  liked  the  class  of  goods  that  he  turned  out,  liked 
it  because  they  wore  pretty  well,  and  the  broadcloth  suit  was 
changed  for  what  was  called  tweeds  and  cheviots,  and  things 
of  that  class,  until  today  we  have  got  to  have  a  fellow  that  goes 
.  pretty  well  dressed  up  if  he  has  a  broadcloth  suit.  Then  what 
took  place?    As  the  fashion  changed  over  came  the  South- 
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downs,  the  Shropshire  Downs,  the  Hampshire  Downs;  and 
Leicesters  and  the  Cotswolds  all  came  to  this  country.  Down 
began  to  go  the  price  of  merino  wool.  Merino  wool  dropped 
down  and  down,  and  the  result  of  it  all  was  in  plain  lan- 
guage that  these  British  breeds  of  sheep,  by  reason  of  the 
change  in  fashion,  almost  drove  out  the  American  merinos. 
They  were  driven  away  from  Vermont,  and  perhaps  Connecti- 
cut. I  am  not  as  familiar  with  Connecticut  as  I  am  with  some 
other  sections.  They  were  driven  from  eastern  New  York  to 
western  New  York,  into  Ohio,  and  so  on  down  into  Texas, 
and  away  on  to  the  ranges.  They  were  replaced  by  some  of 
these  English  breeds  of  sheep.  Now  I  am  saying  nothing 
against  them.  I  do  not  wish  to  be  understood  that  way  at  all. 
It  is  a  fact  those  sheep  came  here,  and  the  attempt  was  made 
to  make  them  take  the  place  of  the  merino,  and  as  a  conse- 
quence more-  failures  were  made  with  them,  I  believe,  than 
successes.  Men  undertook  to  buy  them,  and  did  buy  them, 
and  took  them  on  to  their  farms  and  gave  them  a  class  of  care 
and  feeding  that  \hey  used  to  give  to  the  merino  sheep,  and 
the  result  was  the  sheep  went  to  the  dogs,  and  the  dogs  did 
not  do  the  killing  either.  Those  flocks  kept  running  down 
and  down  until  men  who  were  attempting  to  breed  them  be- 
came disgusted  with  them  and  what  did  not  die  were  sold  off. 
Now  in  consequence  of  that  movement,  it  is  a  plain  simple  fact 
that  large  numbers  of  men  today  are  not  keeping  sheep. 
They  say  we  tried  those  and  we  failed.  Now  there  is  nothing 
against  those  breeds  of  sheep.  It  was  simply  a  lack  of  knowl- 
edge on  the  part  of  those  that  bought  them  in  failing  to  give 
them  English  care.  The  sheep  came  to  this  country  but  the 
Englishmen  did  not  come  with  them  to  care  for  them.  There 
was  where  the  trouble  came,  along  that  line.  I  will  say  to 
you  today  that  you  cannot,  friends,  if  you  have  been  breed- 
ers of  merino  sheep,  and  I  think  you  have  many  of  you, 
you  cannot  take  any  English  breed  of  sheep  and  give  it  the 
same  care  that  you  did  those  merinos  and  make  a  success  of 
the  business.  They  must  have  a  different  line  of  care.  British 
methods  must  be  followed  to  a  great  extent  or  there  will  be 
a  failure.  A  breeder  who  has  met  a  high  degree  of  success 
with  the  British  breeds  is  the  one  who  has  made  a  study  of 
the  need  of  the  sheep.  He  has  found  that  he  must  care  for. 
them  according  to  the  methods  prevailing  in  England.     He 
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has  adopted  those  methods  and  has  accordingly  made  a  suc- 
cess, while  the  American  farmer  that  got  them  and  endeavored 
to  breed  them,  and  endeavored  to  care  for  them  according 
to  the  methods  he  pursued  with  merinos  has  made  a  failure 
of  it  But  that  is  not  all,  that  is  not  the  worst  of  it.  That 
has  been  partly  overcome.  The  American  farmer  has  studied 
English  methods  until  today  he  is  raising  and  furnishing  his 
flock  with  succulent  food  and  giving  them  a  little  of  the  care 
which  is  needed,  and  they  are  succeeding  fairly  well  with 
them,  or  did  up  until  about  nine  or  ten  years  ago.  When  the 
English  sheep  came  over  without  the  Englishmen  to  care  for 
them  there  came  with  them  something  that  we  knew  nothing 
about  here,  and  I  venture  to  say  that  previous  to  about  twenty 
years  ago  not  a  man  within  the  hearing  of  my  voice  ever  saw 
a  sheep  louse.  I  have  no  reference  to  sheep  ticks  now.  We 
had  sheep  ticks  here  but  they  did  not  thrive  very  well  on  the 
merino  sheep.  They  did  not  like  the  mutton,  I  guess,  but 
they  did  like  the  mutton  of  the  British  breeds  of  sheep.  I 
do  not  know  where  the  ticks  came  from.  They  were  here. 
There  was  however  an  unseen  foe  which  we  had  not  before 
that  time  calculated  upon.  We  could  get  rid  of  sheep  ticks 
because  we  had  learned  that  there  were  certain  classes  of 
poison  which  were  not  poisonous  to  the  animal  but  were 
poisonous  to  the  sheep  tick  and  the  louse  or  scab  mite.  Dip- 
ping was  practiced  to  get  rid  of  them,  became  quite  well  es- 
tablished, until  every  progressive  farmer  was  able  to  keep  his 
flock  practically  clear.  After  about  ten  years  it  was  noticed 
that  the  sheep  were  beginning  to  decline  under  a  disease  that 
was  mysterious.  Sheep  tickj  lice,  and  the  scab  mite  we  could 
get  rid  of,  but  as  to  the  other  many  a  farmer  was  fooled  by 
it  and  did  not  know  what  was  the  matter.  I  had  a  veteri- 
narian make  an  investigation  about  fourteen  years  ago.  That 
was  the  first  I  knew  about  it.  I  began  to  hold  post  mortem 
examinations,  and  others  were  doing  the  same.  As  the  result 
of  those  examinations  we  found  a  little  infinitesimal  worm, 
the  stomach  worm,  and  we  found  some  worms  that  were  in 
the  bronchial  tubes.  Longer  worms.  We  found  along  the 
intestines  little  nodules.  We  thought  for  a  time  it  was  tuber- 
culosis. Everything  was  going  to  tubercles  along  the  intes- 
tines, but  under  the  microscope  we  found  in  these  little  nodules 
a  little  worm,  so  small  that  we  could  not  see  it  with  the  naked 
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eye,  and  it  was  soon  established  that  it  was  this  little  worm 
that  was  doing  the  damage.  Here  another  thing  took  place 
among  the  farmers  of  the  east.  I  believe  I  may  be  talking 
to  some  who  had  experience  with  it  while  I  am  speaking 
here  today.  There  seemed  to  be  a  kind  of  panic  in  the  sheep 
industry  about  five  years  ago,  created  by  this  disease,  and  a 
good  many  have  not  gotten  over  it  yet.  The  sheep  began  to 
decline,  and  the  farmers,  instead  of  investigating  the  ^trouble 
as  they  should,  because  it  was  not  a  difficult  matter  to  locate, 
became  panic-stricken,  and  many  a  man  went  out  of  the  busi- 
ness. I  know  that  in  my  own  section  we  had  a  number  of 
farmers  who  were  knocked  out  of  the  business  by  the  worm. 
The  farmers  got  scared  when  that  worm  got  to  work  in  the 
sheep  folds,  and  the  result  of  it  was  that  a  good  many  farms 
that  were  profitably  engaged  in  the  sheep  industry  are  today 
sheepless.  There  is  many  a  man  that  will  laugh  and  shake 
his  head  and  say,  '*  I  cannot  keep  sheep,"  but  that  is  because 
he  has  been  scared  at  a  difficulty  which  is  not  har^  to  over- 
come. We  are  living  today  in  what  may  be  called  an  age  of 
parasitism,  or  the  parasitic  age.  If  you  will  stop  to  consider 
one  moment  you  will  see  how  it  is.  Take  those  apples  that 
are  on  the  table,  and  I  will  guarantee  that  the  man  who  raised 
them  fought  parasites  in  order  that  he  might  raise  them,  and 
if  he  had  not  fought  parasites  there  would  not  have  been  any 
of  those  apples  on  the  table  today  nor  anywhere  else.  You 
cannot  raise  a  hill  of  potatoes  without  you  use  a  spray  of  some 
kind  or  something  to  destroy  the  bugs.  We  are  in  just  that 
condition  in  the  animal  kingdom.  We  cannot  raise  today 
anything,  either  in  the  animal  or  vegetable  kingdoms,  any- 
thing from  a  chicken  to  a  lamb,  without  we  get  ourselves  into 
a  position  to  fight  parasites.  If  you  raise  vegetables  or  fruit, 
to  be  successful  you  must  carry  on  an  eternal  warfare  against 
bugs  and  parasites.  If  you  raise  animals,  from  a  chicken  up 
to  a  horse,  you  must  make  up  your  mind  that  you  must  prepare 
yourself  to  destroy  the  parasites,  or  you  cannot  be  successful. 
We  are  living  in  that  age.  Now  that  sounds  large.  It  is  not. 
It  is  true  it  involves  more  labor,  but  it  is  a  hard  fight  which 
confronts  us,  and  we  cannot  raise  sheep  as  we  used  to  raise 
them.  We  have  got  to  take  care  of  them  and  take  care  of 
them  properly.  We  must  take  care  of  them  as  the  needs  of 
the  time  demand.     That  is  the  hard  fact  which  we  cannot 
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dodge.  We  v/ill  say  then,  that  the  first  essential  thing  is  to 
have  some  sheep  on  the  farm,  and  the  next,  that  they  must 
be  properly  taken  care  of.  In  my  connection  with  the  Nor 
ttonal  Stockman,  and  other  farming  publications,  I  have  fre- 
quently had  men  write  to  me,  asking  about  their  sheep.  Now 
what  is  to  be  the  first  essential  thing  in  reviving  the  sheep 
industry  in  Connecticut,  or  all  over  New  England  for  that 
matter,  and  in  New  York  and  these  other  states?  In  the  first 
place,  it  seems  to  me,  Mr.  President,  that  you  people  here  in 
Connecticut,  or  in  New  England,  have  a  great  opportunity  in 
this  connection  which  other  sections  of  the  country  do  not 
possess.  I  believe  that  you  have  an  opportunity  here  of  rais- 
ing sheep  so  that  they  will  pay  you  at  least  forty  per  cent, 
more  than  anywhere  in. the  West.  Land  can  be  bought  for 
from  forty  to  sixty  per  cent,  less  in  Connecticut  and  Massa- 
chusetts, and  in  most  all  of  the  New  England  States,  than 
it  can  in  the  Far  West.  I  know  that  from  my  experience  in 
my  own  business.  I  have  been  out  in  the  West  and  I  can  tell 
you  that  is  the  situation.  I  was  there  this  summer  and  I  was 
there  four  years  ago.  So  I  am  not  talking  through  my  hat 
when  I  say  that.  It  is  a  plain  fact.  Sheep  can  be  raised 
cheaper  here  than  they  can  be  raised  at  any  point  east  of  the 
Mississippi  River  today  because,  first,  the  investment  is  much 
less  for  land,  which  is  one  of  the  main  things,  and  then  besides 
that,  you  have  water  here  in  abundance,  while  in  the  Far 
West  they  have  a  g^eat  deal  of  trouble  on  that  account. 

What  will  be  the  next  thing  ?  I  said  in  the  beginning  that 
the  sheep  of  the  country,  its  lambs,  that  are  now  bringing  from 
seven  to  seven  and  one-half  and  eight  cents  a  pound,  and  as 
high  as  nine  cents  for  some  grades  in  the  Chicago  market,  — 
that  is,  lambs  dropped  in  May,  and  when  they  will  bring  such 
prices  as  that  many  a  man  will  sell  them  oif .  The  tendency, 
therefore,  will  be  to  sell  off  the  lamb  crop.  I  will  guarantee 
you  that  because  it  is  the  money  that  the  man  is  after,  and 
ninety  per  cent,  of  the  1905  crop  of  lambs  will,  in  my  judgment, 
be  eaten  before  the  first  day  of  next  April.  Now  the  first 
essential  thing  for  a  man  to  do  that  is  getting  six,  seven,  eight, 
nine,  or  ten  cents,  is  to  keep  his  old  ewes,  and  to  make  up  his 
mind  that  no  matter  what  the  price  may  be  next  year  he  will 
save  his  best  ewe  lambs.  Now  the  next  essential  is  this :  you 
must  make  up  your  mind  that  if  you  cannot  raise  the  sheep 
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you  want  on  your  farm  then  go  into  the  market  und  buy  lambs. 
If  you  find  a  man  that  has  saved  his  best  ewe  lambs  and  wants 
to  sell  them,  of  course,  that  is  the  best  thing.  The  probability 
is,  if  that  man  knows  his  business,  you  will  not  be  able  to  get 
them.  But  if  you  find  a  fellow  that  is  poor  and  has  perhaps 
got  to  sell,  buy  them  so  as  to  have  a  stock  to  start  with.  Now 
the  next  thing,  of  course,  is  to  maintain  them.  That  is  one  of 
the  main  points.  They  must  be  properly  taken  care  of,  and, 
as  a  part  of  that,  diseases  and  troubles  incident  to  sheep  must 
be  taken  care  of.  Of  course,  for  ticks  and  lice,  vermin  of  that 
kind,  that  can  be  met  by  dipping.  Every  successful  man  will 
do  it  regularly.  He  will  make  it  his  business  to  dip  his  lambs 
and  dip  his  sheep  in  the  spring  of  the  year  as  regularly  as  he 
will  make  it  his  business  to  spray  his  potato  vines.  Then  he  is 
sure  that  there  is  no  unseen  foe  that  he  can  discover,  except 
what  I  am  going  to  speak  about  in  a  moment,  to  interfere  with 
the  flock.  The  best  time  to  kill  off  lice  and  ticks  is  right  away 
after  shearing.  That  should  be  done  along  late  in  the  spring. 
If  you  shear  as  we  do  in  New  York,  it  will  be  usually  about 
May.  Some  wait  until  along  into  June,  but  quite  rarely. 
Usually  from  the  latter  part  of  April  to  the  first  of  May  is  the 
best  time.  There  is  no  better  time  in  the  world  to  get  rid  of 
lice  and  sheep  ticks  than  there  and  then.  A  sheep  has  a  long 
fleece  and  a  lamb  has  a  little  short  fleece,  and  I  believe  bv  far 
the  greater  part  of  such  things  can  be  gotten  rid  of  by  the  right 
kind  of  treatment  at  that  time.  I  have  experimented  upon  it, 
and  I  believe  almost  every  one  of  them  can  be  gotten  rid  of. 
There  are  a  number  of  good  sheep  dips  advertised  on  the  mar- 
ket. The  carbolic  sheep  dips  are  good  because  they  are  non- 
poisonous.  They  are  non-poisonous  to  the  sheep  but  they 
are  poisonous  to  all  such  insects.  Some  of  the  other  dips, 
such  as  arsenical  dips,  have  got  to  be  handled  with  care. 
They  will  easily  kill  a  sheep.  They  will  kill  sheep  tick, 
but  they  have  got  to  be  handled  with  care*  Any  one  that 
has  had  experience  knows  that  it  is  impossible  to  dip  a 
sheep  without  getting  his  head  under  some  of  the  time. 
In  the  struggle  the  sheep  will  go  under,  and  if  it  swallows 
any  of  the  arsenical  dip  or  gets  it  in  its  mouth  it  will  be 
apt  to  make  the  sheep  sick  even  if  it  does  not  kill  it.  Now 
why  is  it  there  can  be  dips  used  which  are  poisonous  to 
the  sheep  tick  and  not  to  the  sheep  ?    The  cold  tar  or  carbolic 
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sheep  dips  that  are  put  upon  the  market  simply  have  the  eife^t, 
when  the  solution  is  applied,  of  choking  the  tick  and  lice  to 
death.  When  you  examine  these  insects  with  a  microscope  it 
is  found  that  they  have  no  lungs,  but  that  air  enters  their 
bodies  through  holes  in  their  sides,  and  if  we  put  these 
carbolic  solutions  upon  them  it  simply  puckers  up  those  breath- 
ing holes  and  they  choke  to  death.  When  it  comes  to  the  use 
of  the  others  they  simply  make  a  coating  over  the  animal. 
They  do  not  kill  by  contact  but  they  make  a  coating  over  the 
animal,  and  the  louse  or  tick  is  poisoned  by  simply  taking  a  bite 
of  it,  just  as  the  potato  beetle  is  poisoned  with  paris  green  when 
you  spread  it  on  your  potato  vines.  When  a  bug  takes  a  little 
bite  of  the  potato  leaf  he  takes  the  poison  with  it. 

Now  here  comes  the  other  thing  that  I  want  to  speak  of. 
Presuming  that  you  have  a  flock  of  lambs,  or  that  you  will, 
if  you  save  your  best  ewes,  then  what  is  the  next  step  in 
properly  taking  care  of  the  flock?  Suppose  that  you  are  just 
starting  now,  and  that  you  have  got  a  flock  of  old  sheep  to 
start  with ;  that  you  have  an  old  flock  of  ewes  such  as  I  have 
described.  Now  those  old  sheep  may  harbor  a  number  of 
different  kinds  of  worms.  The  small  stomach  worm,  a  little 
worm  which  will  perhaps  average  from  three-quarters  to  an 
inch  and  a  half  in  length,  and  no  larger  in  diameter  than  a 
common  thread,  number  eight  or  twelve.  That  little  worm  is 
doing  more  harm  today  than  any  other  worm.  The  nodular 
worm  will  cogje  next  in  order.  Now  these  are  undoubtedly 
today  inhabiting  the  intestines  of  practically  five  out  of  every 
six  sheep  in  the  whole  United  States.  They  have  spread 
pretty  well  over  the  whole  country.  These  small  worms  are 
today  inhabiting  the  intestines  of  about  five  out  of  every  six 
sheep  of  the  age  of  the  old  sheep  in  the  United  States,  and  if 
they  are  there  in  large  numbers  they  will  cause  the  death  of 
the  old  sheep  between  now  and  the  first  day  of  May  unless 
taken  care  of.  If  they  are  not  there  in  large  numbers  they 
will  still  do  damage.  They  are  undoubtedly  present  to  some 
extent.  While  the  sheep  are  off  the  pasture  they  are  passing 
from  the  old  sheep  and  are  doing  little  damage.  They  are 
doing  practically  no  harm,  but  next  spring  when  the  sheep 
are  turned  out  to  pasture  there  will  be  a  passage  of  the  eggs 
of  the  worm,  or  the  embryo,  on  to  the  pasture  fields,  and  then 
is  the  time  that  the  lambs  will  become  infected.     Now  here 
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is  ^something  that  is  really  amazing.  Young  animals,  and  the 
same  may  be  said  of  children,  are  afflicted  the  most  with  worms 
of  all  kinds.  When  those  worms  get  into  a  lamb  they  accumu- 
late in  larger  numbers  in  the  lamb  than  anywhere  else.  Now 
the  flock  will  go  well  with  the  lambs  until  about  weaning 
time,  and  then  from  that  time  they  will  begin  to  decline.  I 
have  had  men  write  to  me,  "  What  is  the  matter  with  my 
lambs?  They  seem  to  be  weak.  They  seem  to  be  running 
down.  I  feed  them  well,  but  they  seem  to  be  going  back. 
What  is  the  reason  of  that  ?  "  It  is  simply  because  they  are 
worm  infected.  Now  let  us  reason  a  little  about  these  worms. 
So  far  as  has  been  ascertained  thus  far,  the  average  life  of 
any  one  of  the  worm  family  is  only  one  year.  Now  we  will 
suppose  that  those  sheep  were  turned  out  to  pasture.  While 
they  are  in  the  barn  they  are  usually  doing  no  harm  by  infect- 
ing the  lambs  before  birth  or  after  birth,  especially  if  the 
lambs  are  bom  in  February  or  March.  Before  we  turn  the 
flock  out  to  pasture  we  should  try  to  rid  the  old  sheep  of  the 
trouble.  We  should  treat  the  old  sheep  to  get  rid  of  the  worms 
that  will  later  on  infect  the  lambs.  How  will  you  do  it? 
There  have  been  a  great  many  experiments  carried  on  at  our 
experimental  farms  in  New  York,  and  I  do  not  know  but  it 
has  been  the  same  with  you.  Today,  however,  it  has  simmered 
down  practically  to  two  remedies  which  can  be  used.  With 
the  gasolene  treatment,  with  one  thorough  application,  fifty 
per  cent,  of  them  can  be  destroyed.  The  second^ould  destroy 
at  least  seventy-five  per  cent,  and  the  third  dose  will  destroy 
practically  ninety-five  per  cent,  of  those  worms.  The  gasolene 
treatment  stands  today,  in  my  judgment,  ahead  of  any  other. 
The  next  one  is  a  cold  tar  product,  and  is  called  creosote  or 
creolin.  If  the  sheep  are  dosed  with  that  previous  to  being 
turned  out  to  pasture  the  old  sheep  will  be  pretty  free  of  the 
disease.  I  know  by  experience  that  that  is  so.  I  have  lost  a 
lot  of  sheep  with  worms.  I  have  learned  that  to  be  successful 
some  treatment  for  this  difliculty  in  the  spring  is  absolutely 
essential.  I  have  learned  to  give  them  a  dose  of  gasolene 
before  they  are  turned  out  to  pasture.  A  dose  of  gasolene  is  a 
tablespoonful.  A  dose  of  the  creolin  is  one  teaspoonful.  Now 
if  I  was  to  stop  right  there  and  simply  say,  give  your  sheep  this 
treatment  before  turning  them  out  to  pasture,  a  tablespoonful 
of  gasolene,  you  might  use  it,  but  I  will  guarantee  you  would 
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hoot  me  oflF  this  platform  if  I  ever  came  here  again,  because 
I  will  guarantee  that  the  first  sheep  you  tried  it  on  you  would 
have  trouble  on,  and  you  would  not  go  through  the  flock. 
There  is  a  right  way  and  a  wrong  way  of  using  the  treat- 
ment. There  is  a  right  way  and  a  safe  way  of  giving  gasolentf. 
Put  into  that  tablespoonful  about  two  tablespoonfuls  of  raw 
linseed  oil,  and  then  add  to  that  at  least  four  tablespoonfuls  of 
milk.  I  do  not  care  if  yqu  make  it  a  half  pint  of  milk,  I  do 
not  care  how  much  milk  you  put  in.  Some  of  the  experiment 
stations  in  the  West  have  said  to  use  gasolene  and  milk.  I 
would  not  dare  say  that  on  the  platform  or  say  it  through 
the  press  or  privately.  I  would  not  dare  to  mix  gasolene  with 
milk  and  give  it  to  sheep  because  there  is  too  much  of  a  fiery 
nature  in  it,  and  if  any  mistake  was  made  it  would  be  apt  to 
kill  the  sheep.  Mix  the  gasolene  first  with  oil.  The  oil  acts 
also  in  another  way.  It  is  a  mild  cathartic,  and  when  the  gaso- 
lene affects  the  worm  a  little  cathartic  crowds  him  out  of  his 
home  and  the  first  thing  he  knows  he  is  on  the  earth.  The  oil 
takes  off  the  fiery  effect.  Now  I  said  there  was  a  right  way 
and  a  wrong  way  to  mix  gasolene.  First,  mix  it  up  in  that  pro- 
portion so  that  the  sheep  will  get  a  tablespoonful.  I  do  not 
care  how  you  make  it,  but  put  in  two  tablespoonfuls  of  raw 
linseed  oil,  and  at  least  four  tablespoonfuls  of  milk,  or  more, 
if  you  wish.  Put  it  up  in  a  bottle,  and  keep  the  bottle  tipped 
up  until  the  dose  goes  down  the  sheep's  throat.  Of  course, 
some  have  difficulty  in  administering  the  dose.  I  have  been 
called  out  of  the  State  of  New  York  to  see  flocks  of  sheep 
that  were  dying,  and  I  tell  you  I  have  learned  a  lot  of 
things  about  human  nature  along  this  line.  One  of  the  things 
which  I  have  done  in  such  cases  has  been  to  fix  up  a  dose  and 
then  say  to  the  man  whose  sheep  I  was  inspecting,  "  Now, 

Mr. will  you  please  give  this  sheep  this  dose,"  and  what 

have  I  seen?  I  have  seen  a  two  hundred-pound  man  grab  a 
seventy-five  pound  lamb,  get  him  up,  and  raise  his  head  so 
high  that  the  lamb  could  not  swallow  to  save  his  soul  if  he 
had  one.  He  would  kick  and  struggle  because  when  the  man 
had  elevated  his  head  above  certain  degrees  of  elevation  it 
became  impossible  for  that  lamb  to  swallow  or  breathe,  and 
the  man  was  simply  strangling  him  to  death.  And  then  the 
man  would  say,  "  Confound  that  gasolene  treatment,  it  has 
killed  my  sheep."    Now  it  was  not  the  fault  of  the  treatment. 
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It  was  the  ignorance  of  the  man.  He  simply  did  not  know 
how  to  administer  the  dose.  I  have  seen  them  grab  a  sheep 
and  throw  it  down,  and  then  try  to  ram  the  bottle  down  the 
sheep's  throat,  ram  it  down  as  far  as  they  could  and  pour 
that  down*  the  sheep.  I  have  heard  men  say  it  is  almost  im- 
possible to  give  medicine  to  sheep,  but  that  is  not  so  at  all. 
The  right  way  is  this:  Take  a  sheep  and  simply  set  it  up  as 
though  you  were  going  to  shear  it.  .Then  you  do  not  have  to 
elevate  its  head,  but  simply  put  the  hand  under  its  muzzle  like 
that,  and  the  sheep  will  almost  drink  the  medicine  right  dowa 
out  of  the  bottle.  Shake  the  bottle  at  times,  keep  the  bottom 
well  up,  and  pour  it  down.  If  you  pursue  that  course,  then 
you  can  dose  them  with  anything  you  wish. 

Now  there  is  another  thing  about  the  gasolene  treatment. 
Gasolene  is  of  a  gassy  nature,  —  and  perhaps  I  ought  to  say 
that  there  is  practically  little  or  no  difference,  so  far  as  the 
effect  is  concerned,  between  the  creolin  or  creosote,  call  it 
whichever  yoU  are  a  mind  to,  because  the  destruction  of  the 
stomach  worm  is  accomplished,  but  I  have  been  convinced 
by  experiments,  and  without  going  into  details,  that  the  gaso- 
lene by  itself,  being  of  a  gaseous  nature,  will  permeate  into 
the  intestines  to  an  extent  that  the  other  will  not.  I  have  been 
convinced  that  no  other  remedy  at  present  known  is  apt  to 
reach  these  lung  worms.  Now  in  case  a  sheep  has  all  three  of 
these  worms  I  have  described,  we  would  probably  entirely 
destroy  all  three  by  giving  creolin.  You  may  have  read  this. 
It  has  been  published  in  the  papers,  but  they  sometimes  get 
things  wrong.  The  creosote  or  creolin  treatment,  and  that  is 
the  way  it  is  called  in  the  drug  stores,  is  usually  given  a  tea- 
spoonful  at  a  time  in  half  a  pint  of  water,  the  mixture  being 
shaken  up  well,  and  then  it  will  stay  mixed.  It  is  usually  given 
and  it  will  destrov  stomach  worms. 

After  a  flock  of  sheep  has  been  treated  in  this  way  they 
can  safely  be  relied  upon  as  free  of  worms.  If  you  use  the 
gasolene  treatment  it  is  better  to  give  it  three  mornings  in 
succession.  Feed  them  very  early  at  night,  and  then  give 
them  a  dose  in  the  morning  before  they  are  fed.  Follow  that 
up  for  three  mornings,  and  you  will  get  rid  of  fully  ninety 
per  cent,  of  the  nodular  and  stomach  worms.  Then  we  have 
safety. 
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Now  comes  another  thing*  We  are  not  always  sure. 
These  worms  will  live,  or  the  eggs  will  live,  we  do  not  know 
which,  over  winter,  and  infect  the  pasture.  Keep  in  mind  the 
fact  that  an  old  sheep  is  most  likely  to- be  always  more  or  less 
infected  with  them.  To  be  safe  then,  under  the  circtunstances, 
wherever  it  can  be  done,  it  is  better  not  to  pasture  the  same 
field  two  years  in  succession.  Many  a  man,  however,  is  not 
fixed  so  that  he  can  do  that.  He  has  got  to  use  his  pasture 
every  year.  If  he  is  going  to  keep  sheep  he  wants  to  keep 
them  on  it.  If  such  a  man  will  provide  simply  a  covered  box 
of  salt,  the  box  being  covered  so  that  the  rains  will  not  wash 
away  the  salt,  but  so  that  the  sheep  can  get  their  noses  into  it, 
and  with  four  quarts  of  salt  mix  a  gill  of  turpentine,  it  will 
have  a  good  effect,  I  remember  when  I  was  a  boy  that  my 
father  on  Saturdays  when  I  was  not  attending  school  would 
say  to  me  sometimes,  "  Bub,  I  guess  we  better  go  to  the  woods. 
You  are  at  home,  and  I  guess  we  better  go  and  get  some  pine 
saplings.  The  sheep  need  something  green."  You  do  not  do 
that.  Now  we  should  notice  this  fact,  that  a  sheep  would  be 
his  own  doctor  if  he  could.  We  had  some  of  these  worms  back 
in  those  days,  but  by  just  such  treatment  as  that  our  fathers 
really  kept  them  under  subjection.  My  father  and  your  father 
thought  sheep  needed  something  green  to  gnaw  at,  and  there- 
fore furnished  them  with  that  kind  of  material.  Now  we  know 
why  they  went  for  them.  It  practically  kept  them  clean  of 
the  worms.  You  accomplish  practically  the  same  purpose 
with  the  salt  and  turpentine.  When  you  mix  the  turpentine 
with  salt  and  put  it  in  an  infected  pasture  the  result  is  sure 
to  be  good.  I  have  been  surprised  when  carrying  on  experi- 
ments with  a  flock  of  sheep  that  I  knew  had  worms  to  see 
how  readily  they  would  lick  up  my  box  of  salt  with  the  turpen- 
tine in  it,  and  to  see  how  much  more  salt  they  would  eat  when 
the  turpentine  was  in  it  than  when  it  was  not.  Therefore,  if 
you  will  provide  the  flock  with  that  box  of  salt,  it  is  one  of  the 
best  things  you  can  do.  When  that  is  done  we  can  pasture 
year  in  and  year  out,  in  my  judgment,  so  far  as  these  worms 
are  concerned.  While  this  treatment  will  not  kill  the  long 
worm  it  will  so  saturate  the  system  with  turpentine  that  when 
the  little  fellows  hatch  out  they  will  not  live  long. 

Now  there  is  another  thing.  It  is  an  unseen  foe.  Every 
sheep  today  needs  looking  over.     The  sheep  of  today  need 
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attention  when  they  did  not  need  it  in  your  boyhood  days  or 
mine.  If  a  man  has  a  flock  of  sheep,  and  especially  if  he  has 
a  lot  of  lambs  that  look  a  little  unthrifty,  dose  them.  It  is 
not  a  serious  job  at  all.  If  you  want  to  be  successful  in  raising 
sheep  you  must  take  care  of  them  and  pay  the  same  amount  of 
attention  that  you  do  to  be  successful  in  other  lines.  If  that 
is  done,  our  farmers  in  New  England  and  New  York  can  just 
as  well  raise  sheep  profitably  now  as  they  ever  did. 

The  outlook  in  this  country  for  sheep,  as  the  President  has 
intimated,  has  never  been  as  good  as  it  exists  today.  The  de- 
mand for  mutton  has  never  been  satisfied.  It  never  will  be  in 
your  day  or  mine.  The  price  of  wool  has  reached  a  solid  foun- 
dation, and  will  remain.  There  is  nothing  that  we  can  see  to 
cause  us  worry  in  other  countries.  We  today  stand  pre-emi- 
nently triumphant  with  our  sheep,  and  there  is  no  reason  why 
we  cannot  come  to  the  front  in  the  sheep  raising  industry  if  we 
will.  Not  in  your  day  or  mine  will  you  see  wool  back  where  it 
was  without  the  fashion  changes  and  we  go  without  clothes. 
We  need  have  no  fear  of  that.  The  tide  of  emigration  is  largely 
towards  this  country.  Thousands  of  those  people  are  farmers. 
It  is  building  up  the  livestock  industry  in  the  east.  The  west- 
ern sheep  industry  has  had  its  day.  As  an  industry  it  is  badly 
handicapped.  Those  great  free  pastures  in  the  west  exist 
no  longer,  and  the  lack  of  water  is  a  serious  drawback.  The 
stock-raising  opportunities  for  the  farmer  of  the  east  never 
were  so  good  in  the  world  as  they  are  today.  With  the  cheaper 
land,  and  with  the  advantage  of  water,  such  as  we  have  in  the 
east,  the  west  cannot  compete.  I  have  a  friend  in  Iowa,  and 
from  letters  that  I  have  received  within  a  few  davs  I  learned 
that  the  problem  of  today  with  western  farmers,  with  land 
worth  from  seventy-five  to  one  hundred  dollars  an  acre,  is 
how  can  they  compete  with  the  east  in  raising  stock.  That 
is  their  great  problem  today.  You  talk  about  western  com- 
petition! It  does  not  exist.  They  are  actually  fearing  today 
eastern  competition  with  your  lower  price  of  land,  and  the 
tremendous  advantage  which  you  have  in  having  plenty  of 
water.  We  who  live  in  this  eastern  country  do  not  know  how 
to  appreciate  water.  I  want  to  tell  you  a  little  story  and  then 
I  am  going  to  stop.  I  alluded  to  the  fact  that  I  was  engaged 
for  months  in  studying  the  situation  and  in  lecturing  to  farm- 
ers' institutes.    I  went  up  into  that  great  country  lying  on  the 
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Red  River  of  the  north,  taking  in  a  part  of  North  Dakota  and 
South  Dakota,  and  went  away  up  to  the  Manitoba  line  trying 
to  study  the  situation.  While  there  I  met  a  professor  with  a 
Norw^an  name.  He  was  with  us.  I  simply  could  not  make 
those  people  understand  the  situation.  It  was  the  hardest 
thing  in  the  world.  Finally,  I  said  to  that  professor,  "  Pro- 
fessor, I  want  you  to  come  down  into  New  York  State  and 
make  us  a  visit.  It  is  your  business  to  do  so,  and  it  is  your 
duty  to  do  so.  He  was  western  bom  and  bred,  but  was  a 
college  man,  and  had  never  been  east  of  Chicago.  I  said  to 
him,  "  Away  down  east  they  don't  know  whether  you  walk 
on  two  feet  or  four,"  and  I  says,  "  now  you  come  east.  If 
you  will  come  and  do  a  little  institute  work  in  New  York  you 
certainly  should  do  so."  He  came.  We  had  a  meeting  at 
Cornell  University,  and  then  we  started  out.  The  first  place 
lay  about  six  miles  off,  and  to  reach  it  -we  took  a  livery  team 
and  started  to  drive.  When  we  were  about  half  way  the  driver 
drove  up  to  a  watering-trough.  I  noticed  the  professor.  He 
looked  amazed.  He  turned  to  me  and  he  says,  "  Where  does 
that  water  come  from  ?  "  "  There  is  a  spring  back  here  in  the 
hillside,"  the  driver  says,  "  back  here  about  eight  or  ten  miles." 
"  Why,"  he  says,  "  does  that  run  all  the  time  ?  "  "  Why,  yes," 
said  the  driver,  "  it  is  a  never  failing  spring.  There  is  always 
plenty  of  running  water  there."  Well,  I  noticed  he  looked  a 
little  bit  curious.  He  didn't  know  whether  that  was  right  or 
not.  Finally  he  said,  "  Is  there  any  other  such  spring  as  that 
in  the  State  of  New  York?  "  "  Why,"  says  I,  "  we  can  count 
them  by  the  tens  of  thousands."  Well,  he  never  accused  me  of 
l)dng  before,  but  he  came  pretty  near  it  then.  "  Well,"  I  said, 
"  I  want  to  have  you  believe  me,  and  if  you  will  stay  here  a 
month  you  will  be  convinced  of  it  yourself."  We  rode  along 
for  a  little  ways,  and  says  he,  "  Doctor,  I  don't  know  what  you 
people  are  thinking  of.  If  I  had  that  spring  anywhere  in  North 
Dakota  it  would  be  worth  ten  thousand  dollars." 

We  do  not  think  of  this  advantage  of  water.     (Applause.) 

The  President.  Now,  gentlemen,  do  not  be  a  bit  bashful 
about  asking  questions. 

Question.  What  do  you  do  with  the  dogs  in  New  York 
State? 

Dr.  Smead.  We  have  some  trouble  with  dogs  in  New 
York.    They  have  killed  a  few  sheep.    I  have  learned  this,  in 
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•controlling  the  dog  question,  that  when  there  is  a  determination 
of  a  man  to  do  so  he  can  beat  a  dog  every  time.    Whenever 
there  is  a  determination  by  the  sheep  growers  to  control  the 
dog  question  it  can  be  done.     That  is  the  case  all  over  the 
whole  country.    Dogs,  while  they  are  killing  a  few  sheep  in 
the  State  of  New  York,  are  not  doing  serious  damage,  and 
the  damage  that  they  are  doing  today  is  largely  in  sections 
where  there  are  but  very  few  sheep.     A  dog  has  got  to  be 
educated  to  get  along  with  sheep.    The  regular  sheep-killing 
dog,  however,  is  a  sneak  thief.     He  does  not  like  noise.     If 
you  will  put  some  bells  on  your  sheep  they  will  give  a  good 
deal  of  protection.    They  will  not  afford  complete  protection, 
but  there  is  something  about  a  bell  that  will  afford  at  least 
seventy-five  per  cent,  of  protection  from  dogs.     If  you  will 
get   some   small-sized   cowbells   and   put  them   on  they  will 
create  quite  a  racket.     I  have  had  quite  a  little  personal  ex- 
perience with  that.    I  always  have  at  least  fifty  bells  on.    They 
are  good  fair  sized  cowbells  at  that.    A  few  years  ago  at  about 
eleven  o'clock  at  night  those  bells  began  to  make  a  racket. 
It  attracted  attention.    There  was  a  hound  that  got  into  the 
flock.    I  met  him  the  next  day  and  the  hound  ceased  to  exist. 
That  was  simply  because  there  was  a  sentiment  of  the  people 
against  that  kind  of  work.    I  do  not  know  what  your  law  in 
Connecticut  is,  but  in  the  State  of  New  York  it  is  provided 
by  statute  today  that  any  man  has  the  right  to  shoot  any  dog 
that  is  caught  either  killing,  worrying,  or  annoying  sheep,  with- 
out he  is  set  upon  the  sheep  by  the  owner  or  by  his  consent. 
Something  like  five  years  ago  that  law  was  extended  so  that 
now  if  the  dog  is  even  found  chasing  the  animals  a  man  has  a 
right  to  shoot  the  dog  in  the  State  of  New  York.     Dogs,  in 
the  State  of  New  York,  are  recognized  as  property,  and  it 
behooves  a  man  to  take  care  of  his  property.    If  a  man  does 
not  he  is  liable  for  damages. 

Question.     What  do  you  do  where  sheep  have  worms  in 
the  head? 
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Dr.  Smead.  Worms  or  grubs  in  the  head  do  not  kill  one 
sheep  where  they  are  supposed  to  kill  fifty.  That  may  sound 
like  a  strange  assertion,  but  the  fact  is  that  grubs  in  the  head 
are  not  a  dangerous  foe  to  sheep  except  in  locations  where  the 
gad-fly  is  extremely  numerous.  Grub  in  the  head  is  some- 
times due  to  a  lack  of  grub  in  the  stomach.  Where  there 
is  no  attempt  to  provide  the  proper  variety  of  food,  or  where 
there  is  an  attempt  to  winter  sheep  upon  timothy  hay,  or 
where  the  flock  is  kept  in  such  a  way  so  that  they  are  liable  to 
contract  colds  and  weak  lungs,  then  if  the  sheep  have  an  ex- 
cessive number  of  grubs  in  the  head  they  will  frequently 
destroy  the  sheep.  I  have  never  yet  found  a  sheep  that  was 
actually  killed  by  grubs  in  the  head.  I  mean  from  that  as  the 
direct  cause.  I  have  always  found  some  other  contributing 
cause.  In  localities  where  the  gad-fly  is  numerous  it  is  well  to 
use  some  of  the  various  remedies  to  keep  away  the  fly. 

Question.  What  is  your  opinion  of  ensilage  as  a  food  for 
sheep  ? 

Dr.  Smead.  My  sheep  eat  ensilage  every  winter.  In  this 
climate  sheep  need  a  food  of  that  kind  in  winter,  and  I  have 
learned  by  experience  that  ensilage  will  supply  that  need. 
It  is  not  well  to  feed  too  much  of  it.  Ensilage  should  be  fed 
in  the  proportion  of  about  two  pounds  of  ensilage  to  a  hundred 
pounds  of  sheep.  With  a  sheep  weighing  150  pounds,  three 
pounds  of  ensilage  per  day  is  plenty. 

Mr.  Platts.  Mr.  Chairman,  we  have  had  lots  of  instruc- 
tion how  to  take  care  of  sheep,  how  to  protect  them  from  dis- 
ease, etc.,  but  the  trouble  with  us  in  Connecticut  is  our  in- 
ability to  protect  them  from  dogs.  It  is  simply  dogs  and 
nothing  but  dogs.  I  live  in  a  town  in  the  southern  part  of  the 
State,  and  when  I  was  a  boy  sixty  or  seventy  years  ago  nearly 
every  farmer  had  sheep.  At  that  time  I  rarely  ever  knew  of 
sheep  to  be  killed  by  dogs.  At  the  present  time,  so  far  as  my 
knowledge  goes,  there  are  no  sheep  kept  within  ten  miles  of 
me.    Until  within  a  very  short  time  it  has  been  a  continuous 
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Struggle  to  raise  and  keep  them.  I  gave  up  the  business  many 
years  ago.  When  our  factory  villages  grew  up,  and  factories 
paid  pretty  good  wages  to  their  help,  and  thereby  attracted 
a  class  of  help  which  kept  more  dogs  than  poultry,  and  my 
farm  being  located  about  two  miles  from  two  of  these  manu- 
facturing villages  I  found  the  question  altogether  too  hard  for 
me.  After  a  series  of  years  our  State  laws  were  changed, 
giving  us  more  and  more  protection,  until  at  the  present  day 
I  do  not  know  that  a  sheep  raiser  can  ask  for  any  better  laws, 
so  far  as  compensation  goes,  than  those  in  force  in  Connecticut. 
That,  however,  does  not  solve  the  difficulty.  Dogs  will  come 
in  the  night  and  destroy  half  your  flock.  Twice  I  have 
struggled  to  get  up  a  flock  of  a  hundred  breeding  ewes,  and 
upon  two  occasions  I  have  had  over  one-half  my  flock  killed 
in  one  night.  The  town  paid  me  a  reasonable  compensation. 
But  that  is  not  the  point.  I  have  no  fault  to  find  with  the 
compensation  paid.  The  trouble  is  there  is  no  inducement  to 
try  to  raise  a  flock  of  sheep  when  that  danger  threatens  us 
as  it  constantly  does.  I  gave  the  business  up  in  disgust  some 
time  ago. 

Now  where  is  the  remedy  ?  I  do  not  know.  I  have  never 
known  a  dog  to  kill  sheep  that  was  brought  up  with  them.  I 
have  sometimes  thought  that  if  there  was  a  tax  of  five  dollars 
or  more  laid  on  each  dog,  that  tax  to  be  remitted  to  every 
one  who  would  keep  two  or  more  sheep  to  bring  up  with  the 
dogs,  that  it  might  be  a  remedy.  I  do  not  think  it  would  be 
a  hardship,  for  any  man  who  can  aiford  to  keep  a  dog  can 
aiford  to  keep  sheep.  If  I  have  been  informed  aright,  in  some 
European  countries  there  are  laws  which  allow  every  dog  to 
be  shot  at  sight  which  is  trespassing.  I  think  that  might  be 
one  remedy.  Another  remedy  may  be  the  use  of  wire  fences 
of  sufficient  height  to  keep  the  dogs  out,  but  that  I  should 
throw  aside  as  unavailable  for  I  do  not  think  that  it  is  prac- 
ticable. In  raising  sheep  it  is  necessary  to  shift  them  some- 
times from  one  field  to  another,  and  it  would  be  necessary  to 
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have  such  a  fence  around  all  fields  in  which  such  sheep  were 
kept  at  any  time.  While  it  might  be  effective  I  do  not  think 
that  it  is  a  practical  remedy. 

Mr.  Stadtmueller.  Mr.  President,  I  should  like  to  make 
a  few  remarks  on  this  subject. 

In  the  first  place,  I  think  there  has  been  a  wrong  impres- 
sion gotten  by  the  present  generation,  that  the  decline  of  sheep 
husbandry  in  the  State  of  Connecticut  is,  first  and  last,  due  to 
the  ravages  of  dogs.  That  is  only  a  secondary  consideration. 
From  the  remarks  of  the  gentleman  who  preceded  me  it  can 
be  seen  that  owing  to  certain  things  it  was  easier  for  him  to 
obtain  a  livelihood  in  agriculture  along  other  lines,  and  there- 
fore he  gave  up  the  business  of  raising  sheep.  That  has  been 
the  case  with  many,  and  that  phase  of  the  discussion  is  some- 
thing which  the  speaker  did  not  attempt  to  speak  upon.  The 
decline  of  the  sheep  industry  is  not  alone  due  to  dogs.  It  is 
not  alone  due  to  the  change  of  fashion.  It  is  also  due  to  the 
relation  which  the  sheep  industry  has  borne  to  all  of  the  other 
great  commercial  industries  of  the  world  all  along  the  line. 
It  has  been  due  in  part  to  conditions  which  have  existed.  We 
can  now  see  a  change  in  those  conditions.  The  industry  is 
coming  in  again.  Sheep  are  on  the  ascendency.  Under  the 
old  condition  of  affairs  a  farmer  kept  sheep  for  wool.  Now 
the  condition  which  confronts  the  farmer  is  to  keep  sheep  for 
eating.  The  position  of  things  is  completely  reversed.  Wool 
is  now  a  by-product,  and  the  meat  is  the  primary  considera- 
tion. Forty  years  ago  the  conditions  were  exactly  the  reverse 
as  was  so  clearly  stated  this  afternoon.  This  is  a  period  of 
transition.  We  are  going  from  one  thing  to  the  other.  Under 
this  changed  condition  of  affairs,  I  believe  if  my  venerable 
friend  Mr.  Platts  would  start  again  in  sheep  husbandry  he 
would  find  it  profitable. 

Now  in  regard  to  this  dog  question.  Of  course,  there  is 
this  to  be  said  about  dogs,  and  it  has  been  touched  upon  very 
lightly  in  this  discussion,  that  is  the  lack  of  public  sentiment 


68  BOARD    OF    AGRICULTURE.  •  [Jan., 

upon  this  question.  One  thing  we  need  to  do  and  that  is  to 
rouse  public  sentiment  against  the  dogs  and  in  favor  of  the 
keeping  of  sheep,  and  that  is  one  thing  that  our  Connecticut 
Sheep  Breeders'  Association  is  trying  to  do.  That  is  one  thing 
that  every  sheep  breeder  in  Connecticut  should  stand  for.  We 
have  pretty  good  dog  laws.  You  look  them  over,  and  you  will 
acknowledge,  if  you  arfe  fair  and  broad-minded,  that  it  would 
be  very  hard  to  suggest  any  improvement  in  them.  The  trou- 
ble is  that  the  dog  laws  which  we  have  today  are  not  en- 
forced. Why  are  they  not  enforced?  It  is  just  because  of 
the  utter  indifference  of  the  agriculturists  themselves.  You 
cannot  expect  that  those  who  have  no  interest  in  these  matters 
in  the  State  are  going  to  enforce  the  dog  laws.  We  sheep 
breeders  cannot  expect  the  dairymen  to  enforce  them.  The 
fruit  growers  are  not  going  to  enforce  the  dog  laws.  It  is 
right  up  to  us  ourselves  to  see  that  they  are  enforced,  and  the 
only  way  to  accomplish  it  is  to  arouse  public  sentiment  upon 
this  question  and  to  go  at  it  in  the  right  way.  I  reside  in  the 
town  of  West  Hartford.  It  is  one  of  those  towns  that  is  per- 
haps equally  divided  between  an  urban  and  a  suburban  popu- 
lation. We  have  some  sheep  in  that  town.  I  was  talking  with 
our  town  clerk  and  asking  about  the  dog  tax.  He  said  that  up 
to  three  years  ago  the  dog  tax  amounted  to  about  eighty  or  a 
hundred  dollars  per  annum.  Our  selectmen  discovered  that 
there  was  a  statute  upon  the  book  which  had  been  there  for  a 
great  many  years,  reading  something  to  this  effect:  that  on 
or  before  the  first  day  of  June  the  town  clerk  of  each  town 
shall  make  a  list  of  all  the  dogs  which  have  been  registered, 
etc.,  and  it  shall  thereupon  become  the  duty  of  the  selectmen 
to  find  out  if  there  are  any  dogs  that  have  not  been  regis- 
tered. Now  how  manv  towns  are  there  in  the  State  of  Con- 
necticut  where  that  is  applied?  The  statute  is  mandatory.  It 
says  that  the  selectmen  shall  do  that.  That  is  what  they  did 
in  my  town,  and  that  is  just  what  we  want  them  to  do  in  every 
town.    We  want  some  good  live  member  of  our  association  in 
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every  town  that  will  take  it  upon  his  shoulders  to  see  that  that 
statute  is  followed  out  and  enforced.  Mark  the  results  in 
our  town.  Since  that  statute  has  been  followed  the  dog  tax 
has  increased^  from  eighty  to  a  hundred  dollars  a  year  to  over 
three  hundred  dollars  per  annum.  It  has  increased  the  fund 
available  for  the  proper  remuneration  and  payment  of  dam- 
ages done  by  dogs.  It  helps  in  another  way.  Many  useless 
dogs  will  disappear  in  a  town  where  that  law  is  enforced. 

Now  just  one  word  regarding  the  outlook.  I  presume 
many  of  you  are  subscribers  or  readers  of  the  Country  Gentle- 
man, and  if  so,  you  have  noticed  the  movernent  headed  by 
Mr.  Burr  in  western  Massachusetts,  for  providing  farmers 
with  ewes,  for  loaning  out  ewes  to  the  farmers.  It  is  reported 
that  that  movement  is  meeting  with  unusual  success.  I  do 
not  know  how  many  thousand  ewes  they  have  placed  upon 
farms  in  western  Massachusetts.  Thev  are  loaned  to  the  farm- 
ers  upon  the  basis  that  the  company  will  require  every  farmer 
receiving  a  loan  of  ewes  to  take  care  of  them,  and  shall  receive 
for  his  compensation  fifty  per  cent,  of  the  progeny  and  one 
pound  of  wool  for  dach  animal.  If  men  can  afford  to  take 
sheep  on  that  basis  and  make  a  success  of  it,  I  do  not  believe 
there  is  a  shadow  of  doubt  but  what  they  can  go  into  sheep 
husbandry  tomorrow,  owning  their  own  sheep,  and  make  a 
good  profit  on  the  business.  At  first  thought  it  seems  surpris- 
ing that  such  a  proposition  would  be  a  success,  and  especially 
when  carried  out  on  a  large  scale  where  thousands  of  sheep 
are  involved.  Would  you  want  to  take  a  loan  of  ewes  and 
guarantee  to  take  care  of  the  flock,  to  keep  them  and  take  all 
of  the  care  of  them  for  a  year,  and  have  for  your  compensa- 
tion only  fifty  per  cent,  of  the  get  and  one  pound  of  wool  from 
each  ewe?  Still  that  is  what  that  company  up  in  Alassachu- 
setts  is  offering,  and  apparently  making  a  success  of.  I  will 
be  much  surprised  if  they  do  not  offer  it  in  Connecticut  within 
a  vear  or  two. 
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Secretary  Brown.  I  invited  the  Secretary  of  the  State 
Board  of  Agriculture  of  Vermont  to  be  here  this  afternoon. 
He  wrote  me  a  very  interesting  letter,  regretting  exceedingly 
that  he  was  unable  to  be  present.  He  said  that  he  was  thor- 
oughly interested  in  sheep  culture,  and  he  believed  that  nothing 
which  he  could  think  of  promised  so  much  success  to  our  New 
England  farms  as  to  see  them  again  covered  with  generous 
flocks  of  sheep. 

Convention  adjourned  to  7.30  p.m. 

EVENING  SESSION. 

Tuesday,  December  12,  1905. 
(Music.) 

Convention  called  to  order  at  8  p.m.,  Vice-President  Seeley 
in  the  chair. 

The  President.  The  hour  has  arrived  for  opening  the 
meeting.  While  the  men  are  arranging  the  stage  for  the  main 
address  of  the  evening  we  will  have  the  question  box  for  a 
few  moments.  The  Secretary  will  please  read  what  questions 
he  has. 

Secretary  Brown.  Mr.  President,  I  think  we  have  two  or 
three  questions  relating  to  sheep,  but  as  Dr.  Smead  is  not  in 
the  hall  I  will  defer  them  until  we  can  have  the  benefit  of  his 
expert  testimony. 

Now  Mr.  President,  before  taking  up  the  regular  pro- 
gramme, I  would  like  to  offer  the  following  resolution : 

"  WHEREAS,  there  have  been  introduced  into  Congress 
House  Resolutions  285  and  286,  appropriating  $250,000  for 
suppressing  the  Gypsy  and  Brown-tail  moths,  and  $15,000  for 
procuring  parasitic  enemies  of  such  moths,  now  therefore, 

"  RESOLVED,  by  this  convention  that  our  Senators  and 
Representatives  are  hereby  urged  to  use  all  honorable  means 
to  secure  the  passage  of  said  resolutions. 

"RESOLVED,  further,  that  the  Secretary  of  the  State 
Board  of  Agriculture  be  directed  to  forward  a  copy  of  these 
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resolutions  to  each  of  our  Senators  and  Representatives  in 
Congress." 

It  is  no  secret,  gentiemen,  that  the  gypsy  and  brown-tail 
moth  which  have  been  so  long  a  scourge  in  Massachusetts 
have  already  crossed  the  line  into  New  Hampshire  and  into 
Rhode  Island.  A  kind  Providence  has  spared  Connecticut 
from  the  ravages  of  these  insects  thus  far.  We  do  not  know 
how  long  that  intervention  will  continue.  Any  automobile 
or  any  railroad  car  coming  out  of  the  infected  section  is  liable 
to  bring  them  into  this  State.  It  has  become  more  than  a 
local  question.  It  has  become  a  question  of  national  impor- 
tance. The  presence  of  these  pests  is  a  serious  menace  to  our 
agricultural  interests.  The  resolution  introduced  into  Con- 
gress proposes  that  the  national  government  shall  take  a  hand 
in  suppressing  these  pests,  and  this  resolution  is  simply  to 
represent  the  sentiment  of  this  body  of  farmers  assembled  in 
convention.  We  are  requested  to  urge  our  Senators  and 
Representatives  in  Congress  to  use  every  effort  in  favor  of  the 
passage  of  these  resolutions. 

The  President.     Any  one  second  the  resolution? 

A  Member.     I  second  the  motion,  Mr.  President. 

The  President.     Are  there  any  remarks? 

Secretary  Brown.  Mr.  Chairman,  Professor  Wheeler  of 
the  Rhode  Island  Agricultural  College  is  present.  He  is  Secre- 
tary of  the  Federation  of  Agricultural  Clubs  in  the  State  of 
Rhode  Island,  and  has  this  matter  in  charge  for  that  State. 
I  would  like  to  ask  Professor  Wheeler  if  he  would  say  a  word 
in  regard  to  these  resolutions. 

PROFESSOR   WHEELER. 

Mr.  President,  ladies  and  gentlemen:  I  will  say  that  the 
people  in  Rhode  Island  have  been  very  much  asleep  on  this 
gypsy  moth  question.  I  have  been  one  of  the  worst  of  the 
sinners.    Last  season  I  went  through  some  of  the  infected  dis- 
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tricts.  I  had  heard  many  things  about  the  ravages  of  this 
insect,  but  I  found  a  great  many  things  far  worse  than  any 
thing  I  had  heard.  These  insects  constitute  one  of  the  most 
serious  pests  that  we  have  had  to  deal  with.  They  even  get 
into  the  houses  and  into  the  pantries.  Conditions  are  so  bad, 
and  the  pest-  is  so  numerous  it  is  absolutely  impossible  to  keep 
them  out  of  the  houses  even  where  the  greatest  precautions 
are  taken.  It  is  one  of  the  worst  pests  with  which  the  Ameri- 
can people  have  had  to  deal  in  the  history  of  the  country. 

The  female  is  unable  to  fly,  and  therein  rests  our  hope  of 
controlling  them.  Our  federation  in  Rhode  Island  took  up  the 
matter,  and  we  were  of  the  opinion  that  the  Government  should 
come  to  our  aid  at  the  present  time.  The  trouble  has  developed 
to  such  an  extent  that,  in  my  opinion,  it  is  beyond  the  ability 
of  the  states  to  successfully  cope  with  it.  We  should  have  the 
aid  of  the  national  government.  The  insects  have  already 
spread  into  New  Hampshire,  and  we  have  a  local  colony  in 
Providence.  It  is  reported  that  it  is  at  the  borders  of  Maine 
if  not  alreadv  in  the  State  of  Maine.  Our  federation  has  sent 
a  circular  to  all  of  the  New  England  State  Boards  of  Agri- 
culture, and  I  think  they  will  be  a  unit  in  asking  the  govern- 
ment to  appropriate  money  at  this  time  to  help  control  this 
pest.  I  wrote  your  Secretary  about  this,  and  found  him  very 
favorably  inclined  to  bring  this  matter  before  you.  I  only 
wish  to  say  further  that  whether  you  appreciate  at  present  the 
necessity  for  your  action  or  not  you  will  in  a  very  short  time. 
I  believe  that  the  wisest  course  for  Connecticut  to  pursue  is 
to  urge  upon  all  of  your  Congressmen  the  necessity  for  using 
every  effort  to  have  this  pest  controlled.  If  it  is  not  controlled, 
it  is  only  a  question  of  a  very  short  time  before  they  will 
spread  into  Connecticut  and  bring  about  here  the  havoc  and 
ruin  they  have  wrought  in  Massachusetts  and  other  localities. 
It  is  a  matter  which  must  not  be  delayed.  Every  dollar  which 
is  spent  now  is  better  than  ten  later. 
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Mr.  Platts.  What  have  -they  done  to  exterminate  it? 
What  can  they  do? 

Professor  Wheeler.  The  State  Board  of  Agriculture  in 
Massachusetts  expended  some  large  sums  of  money,  and  they 
were  on  the  point  of  exterminating  the  pest,  but  it  is  reported 
that  the  expenditure  of  the  money  got  into  politics,  and  the  ap- 
propriation some  years  ago  was  cut  off.  As  a  result,  the  thing 
has  become  such  a  pest  that  the  people  can  take  no  comfort  in 
their  homes.  They  destroy  most  everything  in  the  way  of 
vegetation.  Even  the  evergreens  are  being  destroyed,  and 
whole  orchards  are  being  destroyed.  Fruit  trees  and  valuable 
shrubs.  One  gentleman  that  I  know  of  has  spent  forty  thou- 
sand dollars  this  last  year  in  trying  to  control  them  upon  his 
place,  and  is  to  spend  seventy  thousand  dollars  this  year. 

There  are  three  things  to  do.  First,  to  destroy  the  eggs 
close  to  the  trunks  of  the  trees.  That  is  a  work  to  be  done 
now.  If  the  work  is  to  be  undertaken  so  as  to  do  much  good, 
it  ought  to  be  undertaken  now.  Another  thing,  is  to  put  a 
burlap  around  the  trees  and  allow  it  to  hang  down  three  or 
four  inches  so  that  the  caterpillars  are  unable  to  get  up.  Then 
they  can  be  caught  and  crushed.  The  important  work  needs 
to  be  done  before  the  leaves  come  out  in  the  spring.  An  ap- 
propriation should  be  made  by  Congress,  and,  if  possible,  on 
the  first  day  of  January,  or  February,  men  should  be  at  work. 
We  should  not  lose  a  moment's  time.. 

The  President.  You  hear  this  resolution  regarding  the 
gypsy  moth.    All  in  favor  say  "  Aye."    It  is  passed. 

The  address  on  the  programme  for  this  evening  is  "  The 
Story  of  Soils  and  Plants  in  Their  Relation  to  Liming,"  by 
Professor  H.  J.  Wheeler,  Director  of  the  Rhode  Island  Ex- 
periment station.  The  gentleman  has  just  spoken  to  you  about 
the  gypsy  moth.  I  have  the  pleasure  of  introducing  him  to 
you  now. 
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THE  STORY  OF  SOILS  AND  PLANTS  IN  THEIR  RE- 
LATION TO  LIMING. 

By  H,  J.  Wheeler,  Ph.D., 

Director  of  the  Rhode  Island  Agiicaltaral  Experiment  Station. 

Mr.  Chairman,  Ladies  and  Gentlemen :  It  gives  me  much 
pleasure  to  greet  a  Connecticut  audience.  This  pleasure  is 
that  of  a  former  Massachusetts  neighbor  and  as  a  neighbor  and 
resident  of  Rhode  Island. 

Only  those  who  have  gone  from  another  State  with  the 
plan  of  making  Rhode  Island  the  home  of  their  adoption,  can 
fully  realize  what  it  means  to  become  a  full  fledged  Rhode 
Islander.  The  two  years  of  probation  before  one  can  cast  a 
ballot  inculcate  a  high  appreciation  of  the  blessings  of  true  citi- 
zenship, and  give  ample  opportunity  for  intelligent  American- 
bom  citizens  to  arrive  at  a  correct  conclusion  how  to  vote. 
Not  being  burdened  at  the  outset  with  this  duty  of  citizenship, 
my  first  two  years  in  Rhode  Island  were  devoted  without  inter- 
ruption to  becoming  acquainted  with  her  soils,  the  products  of 
her  farms,  her  people,  and  the  agpncultural  problems  to  be 
solved.  As  a  result  of  visits  to  every  nook  and  comer  of  the 
State  one  could  not  fail  to  be  struck  with  certain  peculiarities 
which  were  markedly  different  from  those  that  are  to  be  ob- 
served in  many  other  States  and  countries.  An  abundance  of 
common  sorrel,  blackberry  vines,  certain  varieties  of  St.  John's 
wort,  violets,  five-fingers,  and  wild-grass  were  visible  at  every 
turn.  The  absence  of  a  good  stand  of  clover  in  freshly  seeded 
mowing  lands,  the  rapid  disappearance  of  timothy,  and  the 
usurpation  of  its  place  by  redtop  and  Rhode  Island  bent  were 
most  characteristic  features. 

Few  of  the  soils  are  derived  from  the  underlying  rocks,  but 
where  they  are,  and  whether  from  slate,  pudding-stone,  sand- 
stone, conglomerate,  or  granite,  the  characteristics  of  the  na- 
tural vegetation  are  much  the  same  as  those  of  the  other  areas 
where  the  soil  is  composed  of  granitic  glacial  debris. 

While  skirting  the  western  borders  of  the  State  it  happened 
occasionally  that  I  inadvertantly  found  myself  in  Connecticut, 
but  neither  the  soil,  the  vegetation,  nor  even  the  people,  gave 
a  hint  that  the  limits  of  the  State  had  been  overstepped.  Per- 
haps it  was  the  same  recognition  of  the  fact  that  there  may  be 
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considerable  areas  in  Connecticut  that  are  similar  to  most  of 
the  land  in  Rhode  Island  which  led  your  Board  of  Agriculture 
to  ask  me  to  tell  you  something  of  our  various  liming  experi- 
ments. 

It  is  with  a  peculiar  sense  of  vindication  that  I  have  ac- 
cepted your  invitation  to  present  this  particular  subject,  for  the 
reason  that  many  of  my  colleagues  in  New  England  were  not 
ready  to  believe,  ten  years  ago,  that  our  upland  well-drained 
soils  were  ever  so  acid  and  so  greatly  in  need  of  lime  that 
profitable  yields  of  certain  crops  and  the  greatest  returns  from 
many  of  the  commercial  manures,  were  both  impossible  until 
after  resort  to  liming.  It  was  claimed  that  lime  had  been 
shown  to  be  unnecessary  in  Massachusetts  and  that  in  all  proba- 
bility die  need  of  lime  in  Rhode  Island  was  confined  merely  to 
the  farm  of  the  'Experiment  Station  or  immediately  sur- 
rounding areas.  It  is  perhaps  fortunate  for  the  Rhode  Island 
Station  that  there  were  so  many  doubters,  since  in  consequence 
we  had  for  several  years  a  practically  free  field  of  investigation. 

It  may  be  of  interest  to  state  that  in  the  early  Massachusetts 
experiments  to  which  reference  has  been  made  lime  was  ap- 
plied in  too  small  quantities  per  acre  and  Indian  com  was  em- 
ployed in  the  tests;  a  crop  which  is  frequently  injured  by 
liming. 

Believing  that  it  will  be  of  greater  interest  to  hear  the  actual 
story  of  our  liming  experiences  than  to  listen  to  a  pedagog^cally 
arranged  lecture  on  the  subject  of  lime  and  liming,  an  endeavor 
will  be  made  to  trace  the  investigations  step  by  step. 

It  will  be  recalled  that  in  the  winter  of  1889-90  Prof. 
Atwater,  at  that  time  Director  of  the  Office  of  Experiment 
Stations  in  Washington,  issued  two  plans  in  cooperative  ex- 
periments. One  of  these  embraced  an  ordinary  soil  test  and 
also  a  test  of  the  relative  efficiency  of  nitrogen  in  dried  blood, 
sulphate  of  ammonia,  and  nitrate  of  soda.  Like  amounts  of 
nitrogen  were  employed  in  each  instance  for  the  "  full  rations." 
As  a  measure  of  control  check  plats  were  introduced.  These, 
like  those  where  the  nitrogenous  manures  were  applied,  were 
all  manured  uniformly  with  muriate  of  potash,  and  dissolved 
bone-black.  All  of  the  nitrogenous  manures  were  applied  in 
"one-third,"  "two-third,"  jmd  "full  rations."  The  "one- 
third  ration  "  of  sulphate  of  ammonia  amounted  to  120  pounds. 
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the  "  two-thirds  ration  "  to  240  pounds,  and  the  "  full  ration  " 
to  360  pounds  per  acre. 

At  the  request  of  Ex-Director  Flagg  ten  of  these  coopera- 
tive experiments  were  established  in  the  spring  of  1890,  two 
being  located  in  each  county  in  the  State.  An  additional  acre 
was  provided  for  upon  the  farm  of  the  Experiment  Station  at 
Kingston. '  In  the  latter  instance  a  positive  ill  effect  of  the  sul- 
phate of  ammonia  was  noticed  the  first  season.  The  extent  of 
this  injury  is  best  indicated  by  the  yields  of  stover.  Instead 
of  increased  yields  with  each  increase  in  the  amount  of  the 
sulphate  employed  those  produced  with  the  "  one-third,''  "  two- 
third,"  and  "  full  rations  "  were  3,000,  1,500,  and  1,300  pounds 
per  acre,  respectively.  The  following  year  the  corresponding 
yields  were  1,840,  1,140,  and  825  pounds  per  acre.  By  the  use 
of  dried  blood  and  nitrate  of  soda  in  increasing  amounts  the 
tendencies  to  g^ve  increased  crops  was  the  general  rule. 

At  Hope  Valley  injury  from  the  sulphate  of  ammonia  was 
visible  the  second  and  third  years,  and  indications  of  approach- 
ing injury  were  soon  observed  in  one  or  two  other  localities. 

Upon  looking  up  the  records  of  similar  injur}'  or  those  con- 
cerning the  inefficiency  of  sulphate  of  ammonia  it  was  found 
that  most  of  the  European  experiments  with  beets  showed  it  to 
be  far  inferior  to  nitrate  of  soda  as  a  source  of  nitrogen.  With 
the  cereals  this  was  more  rarely  or  less  strikingly  true.  Two 
or  three  instances  of  the  bad  effect  of  sulphate  of  ammonia  had 
been  cited  by  French  and  German  writers  but  no  one  seemed 
to  be  at  all  sure  of  the  cause,  nor  had  there  been  shown  to  be  a 
positive  remedy. 

In  speculating  concerning  the  probable  reason  for  the 
trouble  in  Rhode  Island  it  was  recognized  at  once  that  the 
soil  was  derived  from  granitic  rock  and  that  in  view  of  the 
character  of  the  minerals  of  which  it  is  composed  lime  might 
be  deficient.  It  was  also  already  a  matter  of  record  that  the 
granitic  soils  of  Scotland  need  lime.  The  same  was  known  to 
be  true  of  certain  of  the  sandy  soils  of  northern  Germany.  It 
had  also  been  recorded  bv  several  French  writers  that  sue- 
cessful  agriculture  in  certain  Departments  in  France  was  im- 
possible without  resort  to  liming,  especially  where  the  soil 
was  of  granitic  or  of  sandstone  origin.  Especial  emphasis  had 
been  laid  by  these  writers  upon  the  conditions  in  the  Depart- 
ment of  Limousin.     There  the  soil  was  derived  from  granitic 
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rock  and  the  agricultural  conditions  were  miserable  in  an  ex- 
treme degree  until  the  construction  of  a  railroad  rendered  it 
possible  to  introduce  lime  at  a  reasonable  cost. 

Several  of  these  European  writers  referred  to  the  soils  as 
positively  acid. 

In  view  of  the  knowledge  of  these  conditions  in  other 
countries  it  seemed  probable  that  the  difficulty  in  Rhode  Island 
was  due  either  to  soil  acidity  and  a  lack  of  sufficient  carbonate 
of  lime  in  the  soil,  or  to  the  absence  of  the  organisms  which 
are  capable  of  changing  the  ammonia  into  nitric  acid. 

The  first  step  actuaHy  taken  was  to  test  the  soil  for  acidity 
or  a  lack  of  carbonate  of  lime,  by  means  of  several  different 
chemical  methods.  Of  these  the  blue  litmus  paper  test  was 
found  to  be  the  most  trustworthy  of  the  simple  tests. 

HOW   TO   MAKE  THE  TEST   WITH  3LUE  LITMUS   PAPER   FOR   AS- 
CERTAINING THE  NEED  OF  LIME  IN  SOILS. 

Concerning  the  test,  the  best  plan  for  farmers  to  pursue 
is  to  have  the  soil  tested  if  possible  by  the  Experiment  Station 
Chemist,  for  familiarity  with  the  method  enables  one  to  ar- 
rive at  a  more  correct  judgment  concerning  the  probable  lime 
requirement.  Still  other  and  more  elaborate  tests  can  also  be 
made  in  the  laboratory. 

In  making  the  blue  litmus  paper  tests  the  soil  is  first  mois- 
tened until  it  is  of  about  the  consistency  of  a  thick  porridge. 
It  is  then  parted,  a  strip  of  blue  litmus  paper  (two  inches  long 
by  half  an  inch  wide)  inserted  and  the  soil  pressed  around  it. 
After  an  hour  or  two  the  paper  can  be  removed  and  rinsed  by 
dipping  in  water  a  little  less  deeply  than  it  was  inserted  in  the 
soil.  The  end  introduced  into  the  soil  should  not  be  touched 
with  the  fingers.  If  this  latter  precaution  is  taken  and  it  is 
found  upon  removal  that  the  paper  has  entirely  lost  its  blue 
tint  and  an  intense  pinkish  red  or  brick  red  color  has  taken  its 
place,  it  is  probable  that  the  soil  needs  liming. 

FURTHER   EXPERIMENTS    WITH    THE   KINGSTON   SOIL. 

The  soil  where  the  sulphate  of  ammonia  proved  injurious 
turned  a  blue  litmus  paper  rapidly  red.  It  was  tested  to  as- 
certain if  proto-sulphate  of  iron,  an  occasional  toxic  constitu- 
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ent  of  soils,  was  present,  but  the  tests  revealed  none.  In 
order  to  correct  the  acid  condition  of  the  soil  and  to  insure 
the  right  conditions  for  the  nitrification  of  the  ammonia,  it 
was  decided  that  it  would  be  best  to  lime  a  portion  of  all 
three  of  the  plats  which  received  sulphate  of  ammonia  and  to 
sow  some  garden  soil  upon  one-half  of  each  of  the  limed  sec- 
tions, the  garden  soil  to  be  immediately  mixed  with  the  other 
by  cultivating.  The  idea  of  introducing  the  garden  soil  was 
to  make  sure  of  the  presence  of  the  nitrifying  organisms. 

Owing  to  doubt  as  to  the  probable  success  of  the  experi- 
ment on  the  part  of  those  in  authority,*  it  was  not  until  late  in 
the  season  of  1891  that  permission  to  undertake  it  was  ob- 
tained. It  was  then  too  late  to  introduce  either  the  lime  or 
the  garden  soil  into  the  soil  of  the  field  in  a  thorough  manner 
without  injuring  or  destroying  the  crop  of  Indian  corn  already 
upon  the  land.  For  this  reason  only  slight  indications  of  bene- 
fit from-  liming  were  observed  the  first  season. 

During  the  following  winter  it  was  shown  by  Miintz,  a 
French  investigator,  that  the  nitrifying  organisms  are  prac- 
cally  present  everywhere,  even  under  the  glaciers  of  the  Alps 
and  in  the  interstices  of  the  rock  masses  of  the  Faulhorn.  For 
this  reason  it  was  not  deemed  necessary  to  try  further  inocula- 
tions with  garden  soil  especially  since  proto-sulphate  of  iron, 
which  was  said  to  be  poisonous  to  these  organisms,  had  been 
shown  not  to  be  present.  In  the  spring  of  1892  a  further  ap- 
plication of  lime  was  made  to  the  same  sections  of  the  three 
plats  which  had  been  limed  in  1891.  Indian  corn  was  again 
planted.  As  soon  as  the  corn  was  a  foot  or  more  in  height  it 
was  evident  that  a  wonderful  change  had  taken  place,  for  now 
the  growth  was  better  upon  the  limed  areas,  with  each  increase 
of  sulphate  of  ammonia.  Upon  the  unlimed  sections  of  the 
plats  the  results  continued  to  be  poorer  with  each  increase. 

The  view  upon  the  screen  shows  in  the  center  three  rows  of 
corn  of  the  crop  of  1893  where  the  "  two-thirds  "  ration  of  sul- 
phate of  ammonia  was  used.  The  much  better  corn  in  the 
background  stood  upon  the  limed  sections  of  the  plat. 

A  nearer  view  of  the  corn  where  the  lime  was  used  shows 
the  benefit  from  liming  in  a  more  striking  manner. 

The  better  growth  with  the  full  ration  of  sulphate  of  am- 
monia, after  liming,  stands  in  striking  contrast  to  the  poorer 
growth  with  the  same  ration  before  lime  was  applied. 
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Here  are  seen  two  lots  of  corn  at  the  left  which  were  grown 
at  Hope  Valley,  Rhode  Island,  by  the  use  of  a  "  full  ration  "  of 
nitrate  of  soda.  The  lot  at  the  extreme  left  grew  upon  the 
limed  section  of  the  plat  and  the  one  at  its  right  grew  upon 
the  unlimed  section.  Little  difference  in  the  two  is  noticeable. 
Nitrate  of  soda  is,  therefore,  an  immediately  efficient  nitro- 
genous manure  for  soils  that  lack  carbonate  of  lime  and  by  its 
continued  use  the  conditions  often  improve  rather  than  grow 
worse.  In  this  respect  it  differs  wholly  from  sulphate  of  am- 
monia. The  two  lots  of  corn  shown  at  the  right,  were  grown 
where  a  "  full  ration  "  of  sulphate  of  ammonia  had  been  ap- 
plied. The  large  lot  at  the  left  was  from  the  limed  area  of  the 
plat  and  the  small  one  at  the  right  was  from  the  section  where 
no  lime  had  been  used. 

At  the  same  time  that  these  and  other  experiments  were  in 
progress  in  Rhode  Island,  Wagner  and  Dorsch  in  Germany  ex- 
perimented with  summer  rape  grown  upon  a  muck  soil  by  the 
use  of  sulphate  of  ammonia.  It  was  found  that  when  used 
without  carbonate  of  lime  its  effect  was  equal  to  28  per  cent,  of 
the  effect  of  the  same  amount  of  nitrogen  in  nitrate  of  soda 
but  that  after  liming  it  rose  to  90  per  cent. 

In  connection  with  the  publication  of  this  experimental 
work  in  Rhode  Island,  attention  was  called  to  the  falling  off  in 
)rields  with  the  ammonium  salts  as  compared  with  the  results 
with  nitrate  of  soda,  at  both  Rothemstead  and  Woburn,  Eng- 
land. In  fact  it  was  shown  at  the  Rhode  Island  Station  in 
1893  that  the  cereals  were  affected  in  a  very  unlike  degjee  by 
the  conditions  which  cause  the  ill  effect  of  the  sulphate  of  am- 
monia. For  example,  Indian  com  and  rye  withstood  the  con- 
ditions best,  then  oats,  wheat,  and  finally  barley.  In  this  con- 
nection it  is  of  interest  to  note  that  in  1897  J.  A.  Voelcker, 
chemist  to  the  Royal  Agricultural  Society  of  England,  called 
attention  to  the  greater  falling  off  of  barley  than  of  wheat  in 
experiments  with  a  mixture  of  ammonium  sulphate  and  am- 
monium chloride  at  Woburn.  He  attributed  it  at  that  time  to 
ability  on  the  part  of  wheat  to  send  its  roots  deeper  and  to  ap- 
propriate lime  which  the  barley  roots  could  not  reach.  Not 
until  1 901  did  Voelcker  test  his  soil  with  blue  litmus  paper, 
when  it  was  found  to  give  an  acid  reaction.  In  1902  he 
reached  the  conclusion  that  the  differences  in  barley  and  wheat, 
which  were  observed  earlier,  were  really  attributable  to  a  differ- 
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ence  in  the  power  of  the  two  cereals  to  resist  acidity.  Later  ex- 
periments showed,  in  full  agreement  with  those  in  Rhode  Island, 
that  oats  could  resist  the  conditions  much  better  than  either 
wheat  or  barlev. 

The  two  plats  now  shown  were  embraced  in  the  Wobum 
experiment  with  the  ammonium  salts.  The  plat  at  the  right, 
where  little  barley  is  to  be  seen,  had  not  been  limed,  while  that 
at  the  left,  where  there  is  a  fine  crop,  received  two  tons  of  lime 
per  acre,  about  three  years  before  this  view  was  taken.  It  will 
be  seen  that  the  lime  has  fully  corrected  the  ill  effect  of  the  am- 
monium salts. 

Where  certain  mineral  manures  were  used  with  the  am- 
monium salts  the  injury  from  the  latter  was  longer  delayed  and 
was  slightly  less  serious  than  when  it  was  used  alone.  Here 
also  the  addition  of  lime  corrected  the  condition. 

Recently  A.  D.  Hall,  Director  of  the  Rothamstead  Station, 
mentioned  the  bad  influence  of  the  continual  use  of  the  two 
ammonium  salts  which  have  just  been  mentioned,  and  says 
that  sorrel  became  abundant  upon  the  plats  which  received 
them,  excepting  where  carbonate  of  lime  had  been  applied. 

A  more  striking  illustration  could  hardly  be  afforded  of  the 
influence  of  soil  conditions  upon  the  relative  amounts  of  sorrel 
and  clover  than  that  afforded  by  the  plats  in  the  nitrogen  ex- 
periment at  the  Rhode  Island  Station.  Where  mineral 
manures  only  were  used  there  was  no  clover  upon  the  unlimed 
sections  of  the  plats,  but  common  sorrel  was  abundant.  Where 
lime  was  applied  there  was  a  full,  splendid  stand  of  clover, 
with  but  traces  of  sorrel.  The  amount  of  the  common  sorrel 
was  less  upon  the  unlimed  plat  where  nitrate  of  soda  had  been 
used  than  upon  the  corresponding  plat  receiving  dried  blood. 
By  the  use  of  sulphate  of  ammonia,  without  lime,  the  amount 
of  sorrel  was  three  and  one-half  times  as  great  as  with 
dried  blood  used  under  the  same  conditions.  In  fact  it  fully 
occupied  the  ground  to  the  utter  exclusion  of  clover  and  it  was 
nearly  knee  high.  A  more  magnificent  growth  of  sorrel  than 
was  observed  in  that  instance  is  hardly  conceivable. 
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A    SPECIAL    STUDY    OF   THE    INFLUENCE    OF   LIMING    UPON    DIF- 
FERENT VARIETIES  OF  PLANTS. 

In  1893  ^^^^  adjacent  plats  of  land  of  exceptionally  uni- 
form character  were  secured  for  more  extended  experiments 
with  lime.  Observations  were  already  on  record  concerning 
the  natural  herbage  of  calcareous  and  other  soils^  and  also 
many  miscellaneous  observations  as  to  the  effect  of  lime  upon 
the  growth  of  a  few  varieties  of  agricultural  plants.  It  was, 
for  example,  well  understood  that  lupines  are  usually  injured 
by  liming  and  that  clover  is  helped  by  it.  Nevertheless  no  one 
had  ever  taken  up  the  study  in  a  continuous  and  systematic 
manner,  and  so  far  as  concerned  the  vast  majority  of  agricul- 
tural plants  little  or  nothing  was  known  concerning  the  in- 
fluence of  fime  or  of  soil  acidity  upon  their  growth.  In  order  to 
study  this  matter  experiments,  which  are  still  in  progress,  were 
begun  in  1893  upon  four  plats  of  land,  separated  by  three- feet 
paths.  The  plats  have  all  been  manured  alike  with  mag- 
nesium sulphate  (Epsom  salts),  dissolved  bone-black  (or  acid 
phosphate),  and  muriate  of  potash,  from  the  beginning  of  the 
experiment  to  date.  Two  of  the  plats  received  their  nitrogen 
in  nitrate  of  soda  and  two  in  sulphate  of  ammonia^  The  ab- 
solute amount  of  nitrogen  used  upon  each  plat  is  nevertheless 
kept  identical.  One  of  each  of  these  pairs  of  plats  was  limed 
in  1893  and  1894  and  again  recently. 

The  central  path  shown  in  this  view  passes  between  the 
two  plats  which  receive  sulphate  of  ammonia.  The  unlimed 
plat  is  at  the  right.  It  may  be  seen  in  the  background  that 
some  varieties  of  plants  are  making  a  good  growth  even  upon 
this  plat.  The  two  plats  which  receive  nitrate  of  soda  are  in- 
distinctly or  partially  seen  at  the  left. 

In  this  view  are  shown  the  two  plats  manured  with  nitrate 
of  soda,  the  unlimed  one  being  at  the  right.  Here  also  the 
marked  effect  of  liming  upon  certain  varieties  of  plants  is  no- 
ticeable. 

With  the  exception  of  one  or  two  years  a  large  number  of 
varieties  of  plants  have  been  grown  in  rows  annually  across 
the  four  plats. 

The  plat  receiving  nitrate  of  soda  and  lime  is  now  slightly 
alkaline  to  litmus  paper.     In  other  words  it  now  turns  red 
litmus  paper  blue  instead  of  turning  a  blue  litmus  paper  red, 
Agb. — 6 
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as  it  did  originally.  The  plat  receiving  sulphate  of  ammonia 
and  lime  is  still  slightly  acid  in  its  reaction  upon  blue  litmus 
paper.  The  plat  receiving  nitrate  of  soda  hut  no  hme  is  still 
more  acid,  and  the  one  receiving  sulphate  of  ammonia  but  no 
lime,  reacts  far  more  intensely  acid  than  at  the  outset.  At  the 
time  when  the  varieties  of  plants  were  grown  which  are  to  be 
shown  upon  the  screen,  even  the  limed  plat,  which  received 
nitrate  of  soda,  was  still  very  slightly  acid  as  shown  by  blue 
litmus  paper,  and  the  others  differed  from  it  only  in  the  degree 
of  acidity. 

The  two  apple  trees  at  the  left  grew  where  sulphate  of  am- 
monia had  been  applied,  and  the  two  at  the  ri^t  upon  plats 
receiving  nitrate  of  soda.  The  better  growth  at  the  right  of 
each  pair  shows  that  liming  was  helpful.  The  tests  unfor- 
tunately could  not  be  continued  to  the  time  of  fruiting,  and 
hence  they  throw  no  light  upon  the  yield  and  the  quality  of  the 
fruit  as  affected  by  liming. 

It  will  be  observed  that  in  both  instances  the  Norway  spruce 
trees  exhibit  injury  from  liming.  The  same  susceptibility  to 
injury  by  liming  is  said  to  be  true  of  the  chestnut,  azalia, 
rhododendron,  and  of  certain  other  members  of  the  family  to 
which  the  two  latter  plants  belong. 

The  white  birch  has  shown  marked  adaptability  to  acid 
imlimed  soils,  but  it  seems  less  likely  to  be  injured  by  liming 
than  the  spruce,  cranberry,  and  certain  other  trees  and  herba- 
ceous plants  that  might  be  named. 

The  quince  bushes  show  a  marked  beneficial  influence  of 
the  lime.  A  similar  though  somewhat  less  striking  benefit 
from  liming  was  observed  with  cherries  and  the  American  lin- 
den. 


The  two  lots  of  cranberry  vines  at  the  left  grew  upon  the 
ats  receiving  sulphate  of  ammonia,  and  it  is  of  much  interest 
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to  note  that  the  best  growth  of  vines,  shown  at  the  extreme 
left,  occurred  upon  the  unlimed  plat,  where  clover,  lettuce, 
spinach,  cantaloupes,  onions,  and  asparagus  usually  die  out- 
right. It  will  be  seen  that  the  vines  at  the  extreme  right  from 
the  limed  plat,  receiving  nitrate  of  soda,  were  inferior  to  those 
at  their  left,  where  lime  was  omitted. 


""■^ 


I: 


The  reason  for  showing  but  three  lots  of  asparagus  is  that 
during  the  first  and  second  years  all  of  the  plants  died  upon 
the  unlimed  plat  which  received  sulphate  of  ammonia.  The 
lot  at  the  left  represents  the  result  where  lime  was  used  with  the 
sulphate  of  ammonia,  and  the  one  at  the  extreme  right  shows  the 
results  with  lime  and  nitrate  of  soda.  In  this  instance  the  great 
advantage  of  liming  is  shown  even  where  nitrate  of  soda  was 
used,  as  seen  by  comparing  the  two  lots  at  the  right. 

Below  are  given  the  relative  weights  of  marketable  aspara- 
gus obtained  in  the  year  1900. 

Plate  No.  Pounds  of  asparagus 

23,  unlimed,  sulphate  of  ammonia  .         .        0.00 
25,  limed,  "         " 

27,  unlimed,  nitrate  of  soda  . 
29,  limed,  "        "       "     . 

From  this  it  will  be  seen  that  liming  i 
over  nine  times  even  when  nitrate  of  soda  was  employed. 

The  pumpkins  show  a  positive  beneficial  influence  of  lime. 
It  is  hoped  that  these  observations  may  aid  the  residents  of 
New  England  to  continue  to  place  before  their  Thanksgiving 
guests  the  time-honored  "  (^en-faced  "  pumpkin  pie. 
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Serradella,  which  is  sown  with  spring  grains  in  Germany, 
to  serve  later  in  the  season  as  a  sheep  feed,  and  later  as  a  soil 
renovator,  thrives  well  upon  very  acid  soil,  in  which  respect 
it  differs  widely  from  most,  if  not  all,  of  the  clovers,  the  san- 
foin,  lentil,  vetch,  pea,  and  certain  other  legumes.  The  two 
lots  at  the  left,  grown  by  the  aid  of  sulphate  of  ammonia,  were 
apparently  as  good  as  the  other  two,  grown  with  nitrate  of 
soda.  In  fact,  liming  heavily  just  before  the  crop  is  grown, 
though  helpful  to  clover,  is  injurious  to  serradella. 

The  soy  bean  and  southern  cow  pea  are  two  other  legumes 
which  should  follow  in  the  rotation,  preferably  three  or  more 
years  after  liming,  though  the  soy  bean  seems  to  need  the  long 
interval  less  than  the  cow  pea. 

The  onion  does  not  thrive  upon  a  very  acid  soil,  a  fact  tn 
full  accord  with  the  general  idea  that  wood  ashes,  which  con- 
tain over  30  per  cent,  of  lime,  make  a  good  manure  for  this  crop. 
Where  sulphate  of  ammonia  was  used  on  the  unlimed  soil  only 
two  or  three  small  onion^  resulted.  In  the  case  of  the  two  lots 
at  the  right,  from  the  limed  and  unlimed  plats  which  received 
nitrate  of  soda,  the  yield  without  lime  was  24  pounds  and  with 
lime,  44.3  pounds.  These  results  throw  satisfactory  light  upon 
the  former  inability  of  certain  farmers  in  Massachusetts  to 
grow  onions,  especially  where  brands  of  commercial  fertilizers 
had  been  used  which  were  acid  instead  of  basic  in  character. 

In  the  case  of  the  flax  the  products  of  the  limed  plats  show 
little  increase  from  liming. .  Flax  is,  therefore,  well  adapted  to 
acid  soil. 

In  the  case  of  the  chicory  little  difference  in  yields  resulted ; 
it  is  evident  that  chicory  will  thrive  well  even  upon  very  acid 
unlimed  soil. 

In  the  case  of  the  broom  corn  the  results  with  sulphate  of 
ammonia  are  shown  at  the  left.  The  second  lot  from  the  left  and 
the  one  at  the  extreme  right  were  from  the  limed  plats. 
Broom  corn  is,  therefore,  helped  by  lime. 

The  carnation  pink  can  thrive  upon  quite  acid  soil.  Liming 
was  nevertheless  beneficial  in  both  instances. 

Crimson  clover  can  thrive  fairly  well  upon  soil  which  shows 
considerable  acidity,  yet  upon  very  acid  land  liming  proved 
absolutely  essential  to  its  success.  The  two  large  piles  are 
from  the  two  limed  plats.  Upon  the  unlimed  plat  receiving 
sulphate  of  ammonia,  it  practically  failed. 
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These  two  bundles  of  grass  are  from  the  limed  plat  which 
sulphate  of  ammonia.     The  grass  was  assorted,  the 


large  bundle  of  timothy  being  shown  at  the  left  and  the  small 
lot  of  redtop  at  the  right.  This  should  be  compared  with  the 
next  view. 
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In  this  view  the  results  are  shown  where  sulphate  of  am- 
monia was  used  upon  the  unlimed  soil.  The  sniall  amount  of 
timothy  is  shown  at  the  left,  and  the  relatively  large  amount  of 
redtop  at  the  right.  The  foregoing  results  taken  together  with 
these  show  the  wonderful  ability  of  redtop  to  thrive  upon  acid 
soils,  and  also  the  fact  that  such  soils  will  not  support  timothy 
until  after  liming.  What  has  been  said  concerning  the  need 
of  lime  for  timothy  is  likewise  true  of  Kentucky  blue  grass 
and  in  a  less  degree  of  the  awnless  brome  and  other  grasses. 
Rhode  Island  bent  grass,  which  is  closely  related  to  redtop,  ex- 
hibits the  same  remarkable  ability  to  thrive  upon  very  acid 
soil.     The  very  fact  of  the  existence  of  splendid  fields  of  this 


variety  of  bent  grass  in  the  State  of  Rhode  Island  is  indicative 
of  soil  acidity,  and  the  need  of  lime.  It  Is  a  case  of  the  "  sur- 
vival of  the  fittest "  upon  the  acid  soil. 

In  view  of  the  fact  that  the  conditions  favorable  to  timothy 
are  also  favorable  to  Kentucky  blue  grass  care  should  be  taken 
where  timothy  and  redtop  are  both  desired  to  secure  seed  free 
from  the  seed  of  Kentucky  blue  grass  or  it  will  tend  to  crowd 
out  both  the  timothy  and  redtop,  producing  essentially  a  "  turf- 
bound  "  condition. 

Alfalfa,  like  winter  vetch,  seems  to  thrive  best  after  using 
enough  lime  to  render  the  soil  slightly  alkaline.  In  marked 
contrast  to  lettuce,  spinach,  beets,  the  best  results  with  alfalfa 
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have  usually  been  obtained  upon  the  limed  plat  manured  with 
sulphate  of  ammonia  instead  upon  the  other  Hmed  plat. 


The  resuUs  with  cabbages  grown  with  the  aid  of  nitrate  of 
soda  are  at  the  left,  and  they  show  its  superiority  to  sulphate 
of  ammonia.  Liming  proved  helpful  in  both  cases  as  shown 
by  the  larger  piles. 


The  watermelon  seems  to  be  quite  at  home  upon  acid  soil. 
The  product  with  nitrate  of  soda  is  at  the  'eft,  and  with  sul- 
phate of  ammonia  at  the  right.  The  smaller  yields  in  both 
cases  were  upon  the  limed  plats.  It  is  remarkable  that  the 
watermelon  shonid  be  injured  by  liming,  and  that  it  should 
thrive  splendidly  upon  the  unlimed  plat  receiving  sulphate  of 
ammonia,  where  upland  cress,  KaJfir  com,  sorghum,  barley, 
the  cantaloupe,  and  many  other  varieties  of  plants  utterly  fail. 


The  cantaloupe  is  the  opposite  of  the  watermelon!  The 
crop  from  the  plats  receiving  sulphate  of  ammonia  were  al- 
ways inferior  to  the  corresponding  ones  manured  with  nitrate 
of  soda.  In  each  case  the  limed  plats  produced  the  larger 
product.     In  fact  it  was  seldom,  if  ever,  that  fully  ripened 
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fruit  was  obtained  upon  even  the  unlimed  plat  where  nitrate  of 
soda  was  used. 


The  crops  of  German  millet  produced  by  the  aid  of  nitrate 
of  soda  are  at  the  left.  It  will  be  seen  that  the  result  upon  the 
limed  plat,  shown  at  the  extreme  left,  was  not  as  good  as  where 
lime  was  omitted.     In  the  case  where  sulphate  of  ammonia 


was  applied,  liming  proved  helpful.     Though  unable  to  endure 
the  degree  of  acidity  which  is  favorable  to  the  watermelon, 
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German  millet  seems  to  thrive  best  upon  moderately  acid  soil, 
and  liming  to  the  limit  of  producing  alkalinity  or  even  less, 
is  injurious  to  it. 

The  following  five  views  show  the  results  with  rye,  oats, 
wheat,  barley,  and  sorghum.  The  products  obtained  by  the  use 
of  nitrate  of  soda  are  arranged  in  each  instance  on  the  left. 
The  absence  of  a  fourth  lot  of  sorghum  at  the  right  was  due 
to  its  total  destruction  on  the  most  acid  soil.  The  lot  at  the 
extreme  left  and  the  second  one  from  the  right  in  each  case 
shows  the  product  from  the  respective  limed  plats.  It  will  be 
seen  that  the  rye  and  oats  endure  the  acid  conditions  best  and 
that  the  sorghum  is  helped  most  by  liming.  Barley  needs  lime 
more  than  wheat  and  the  latter  more  than  oats. 

The  two  lots  of  tobacco  at  the  left  were  grown  with  nitrate 
of  soda,  and  the  two  at  the  right  with  sulphate  of  ammonia. 
The  larger  lot  at  tihe  left  of  each  pair  was  from  the  respective 
limed  plat.  Liming  improved  the  color  of  the  ash  in  a  most 
remarkable  degree. 

This  view  shows  that  amber  cane  (sorghum)  and  Kaffir 
com  refused  to  grow  upon  the  unlimed  plat,  manured  with 
sulphate  of  ammonia,  notwithstanding  that  the  seed  germinated 
well. 

This  shows  the  wonderful  benefit  which  resulted  to  these 
plants  solely  from  liming.  These  plants,  like  the  upland  cress, 
onion,  cantaloupe,  poppy,  lettuce,  spinach,  and  beet,  are 
unable  to  endure  a  great  degree  of  soil  acidity,  and  the  accom- 
panying lack  of  carbonate  of  lime. 

The  litnits  of  such  a  lecture  preclude  showing  all  of  the 
results  obtained  with  about  200  different  varieties  of  plants. 
Among  the  beans  and  also  among  the  annual  flowering  plants 
that  have  been  tested,  the  most  remarkable  differences  have 
been  observed.  These  results  show  that  the  poppy  can  never 
become  a  pernicious  weed  upon  our  acid  soils,  as  it  has  in  the 
wheat  fields  of  the  limestone  regions  of  Europe.  The  castor 
bean  is  injured  by  liming  where  the  golden  wax,  a  string  bean, 
will  almost  fail  for  need  of  liming.  The  bush  lima  bean  in  con- 
trast to  certain  of  the  bush  green-podded  string  beans  thrives 
well  upon  very  acid  soil. 
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CONCERNING  THE   GENERAL   NEED  OF  LIME  IN  RHODE 
ISLAND. 

Having  begim  the  experiments  just  enumerated,  it  became 
important  to  learn  if  the  need  of  lime  was  more  or  less  common 
in  all  of  the  five  counties  of  the  State,  and  in  order  to  test  the 
matter,  cooperative  experiments  were  begun  in  many  different 
sections.  Two  plats  were  manured  alike  with  standard  agri- 
cultural chemicals.  One  of  these  was  then  limed  and  beets, 
barley,  grass,  and  clover  were  employed  in  the  various  tests. 

At  Foster  Center,  R.  I.,  in  1896,  the  yields  of  red  table  beets 
upon  the  limed  and  unlimed  plats  were  143.4  and  36.6  pounds 
respectively. 


In  a  similar  test  at  Slocums,  the  yield  of  table  beets  upon-. 
the  unlimed  plat  was  but  i  pound  and  upon  the  limed  plat  it 
was  101.8  pounds.  The  barley  {cut  in  the  milk)  was  increased 
in  this  case  by  liming  from  3.7  to  39.1  pounds. 

In  1897  clover  was  grown  upon  the  plats  at  Foster  Center. 
The  first  crop,  upon  the  unlimed  plat,  amounted  to  140.3 
pounds,  and  upon  the  limed  plat  to  195.6  pounds. 

In  a  grass  experiment  at  Hamilton,  a  section  of  the  unlimed 
plat  gave  a  product  of  151.6  pounds,  consisting  of  about  equal 
parts  of  timothy  and  redtop.     A  corresponding  section  of  the 


1906,]  LIMING  SOILS   AND    PLANTS.  9I 

limed  plat  yielded  265.1  pounds,  consisting  chiefly  of  timothy 
associated  with  some  redtop. 

The  clover  section  of  the  limed  plat  at  Hamilton  yielded 
204.6  pounds,  consisting  of  about  equal  parts  of  clover  and  red- 
top,  mixed  with  a  few  other  grasses.  The  yield  of  the  unhmed 
section,  shown  at  the  right,  was  but  66.9  pounds ;  only  g.3 
pounds  of  which  consisted  of  clover. 


The  second  crops  of  clover  from  the  limed  and  unlinied 
sections  at  Hamilton  weighed  74.4  pounds  and  0,1  pounds 
respectively.  The  smaller  amount  was  cut  with  a  pocket  knife, 
and  pbced  in  a  straw  liat  in  order  to  make  it  visible. 


This  experiment  was  conducted  upon  the  hill  land  at  Kings- 
ton. 

The  crops  from  the  two  clover  sections  of  the  plots  were 
harvested  and  the  clover  was  separated  from  the  weeds.  The 
two  lots  at  the  left  represent  the  clover  and  weeds  from  the 
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limed  section,  the  clover  being  at  the  extreme  left.  The  two 
piles  at  the  right  are  from  the  unlimed  section,  the  one  on  the 
extreme  right  being  the  weeds.  Where  lime  was  used,  the 
crop  was  chiefly  clover,  but  upon  the  unlimed  land  the  weeds 
weighed  nearly  as  much  as  the  clover. 


At  Moosup  Valley  the  yield  of  Mangel  Wurzels  upon  the 
unlimed  land  was  at  the  rate  of  but  three  tons  per  acre,  but 
where  lime  was  used  it  amounted  to  twenty  and  three-fourths 
tons  per  acre.  Tlie  view  shows  the  exact  relation  of  the  two 
crops.  The  lot  representing  the  unlimed  area  is  seen  at  the 
right.  This  was  pasture  land  where  chemical  manures  had 
possibly  never  been  used. 

These  and  many  other  similar  experiments  conducted  in 
different  parts  of  Rhode  Island  were  sufficient  to  convince  the 
most  skeptical  that  the  need  of  lime  was  more  or  less  general 
in  every  portion  of  the  State. 

INFLUENCE  OF  LIMING  UPON  THE  POTATO  SCAB, 

While  dig^ng  the  potatoes  grown  in  the  previously  men- 
tioned series  of  experiments  upon  the  four  plats,  it  was  noticed 
that  those  grown  upon  the  limed  plats  were  badly  scabbed 
while  the  others  were  not.  Professor  Thaxter  at  your  own 
Station  in  New  Haven  had  shown  previously  that  the  scab  was 
due  to  a  fungus  which  grows  upon  the  surface  of  the  tubers. 
He  had  also  experimented  in  a  limited  way  concerning  the 
effect  of  various  substances  in  promoting  scab.  These  latter 
experiments  were  brief  and  necessarily  inconclusive,  since,  for 
example,  it  was  noticed  that  plaster  and  cement  exerted  "  a 
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very  decided  influence  especially  upon  the  virulence  of  the  dis- 
ease," but  that  wood  ashes  "  hid  no  apparent  connection  "  with 
it  No  explanation  for  the  action  of  the  mortar  and  cement 
was  offered  and  it  was  even  looked  upon  as  possibly  incidental. 

Professor  Thaxter  found  in  his  pure  cultures  of  the  fungus 
that  it  grew  best  in  a  neutral  medium,  and  this  report  sug- 
gested the  idea  that  if  the  soil  were  alkaline  the  fungus  might 
be  aided  by  it  in  overcoming  the  acidity  of  the  tuber  while 
growing  upon  its  surface.  If  on  the  contrary  the  soil  were 
acid  it  seemed  reasonable  that  it  would  be  more  difficult  for  the 
fungus  to  v^etate  upon  the  tuber  which  the  soil  surrounded. 
With  these  ideas  as  a  starting  point  the  question  was  studied 
exhaustively  for  four  years.  In  brief  it  was  found  that  stable 
manure  did  promote  potato  scab  provided  the  fungus  was 
present;  that  the  addition  of  common  salt  or  of  acid  to  the 
manure  lessened  the  tendency,  and  that  the  addition  of  an  al- 
kaline substance,  such  as  sodium  carbonate,  made  the  condi- 
tions still  worse.  Slacked  lime,  wood  ashes,  carbonate  of  lime, 
and  substances  such  as  calcium  acetate  and  calcium  oxalate 
which  yield  calcium  carbonate  quickly  in  the  soil ;  or  in  other 
words  alkaline  substances  or  other  compounds  which  change  in- 
to such  readily,  favored  without  exception  the  development  of 
scab  upon  the  tubers.  On  the  contrary  sulphate  of  lime  (land 
plaster)  and  calcium  chloride,  two  compounds  that  under 
ordinary  circumstances  can  neither  increase  the  alkaline  re- 
action of  the  soil  nor  practically  lessen  its  acidity,  both  failed 
to  increase  the  scab.  In  short  the  experiments  seemed  to 
establish  beyond  a  doubt  that  even  if  the  scab  fungus  is 
present,  no  considerable  amount  of  scab  wdll  develop  in  a  very 
acid  soil  if  care  is  taken  to  avoid  alkaline  manures.  On  the 
contrary  if  the  fungus  is  already  in  the  soil  or  if  it  is  intro- 
duced into  it  upon  the  tubers  used  for  planting,  and  alkaline 
manures  are  used,  the  crops  may  after  one  or  two  years  be 
practically  ruined  by  the  scab. 

In  the  view  presented  here,  the  product  of  potato  tubers 
obtained  where  air-slacked  lime  had  been  used  is  to  be  seen  at 
the  left ;  the  lot  at  the  right,  grown  also  with  the  aid  of  chemi- 
cal manures  but  without  lime,  was  entirely  free  from  scab 
even  though  badly  scabbed  tubers  were  planted  in  each  case. 
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The  left  hand  lot  in  the  present  instance  received  calciunn 
sulphate,  in  addition  to  the  same  chemical  manures  which  were 
used  in  all  of  the  other  cases.  The  lot  at  the  right  was  grown 
with  the  aid  of  calcium  chloride.  In  the  former  case  but  4.3 
per  cent,  of  the  tubers  were  scabbed  and  in  the  latter  case  none 
of  them  were  affected. 


This  view  shows  the  results  vAth  carbonate  of  lime  at  the 
left,  and  with  calcium  oxalate  at  the  right.  In  the  former  case 
97.5  per  cent,  of  the  tubers  were  badly  scabbed  and  in  the  lat- 
ter case  all  of  them  were  totally  unfit  for  market,  on  ac- 
count of  scab. 
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In  this  final  view  of  potatoes  the  results  with  calcium  acetate 
are  at  the  left  and  those  with  unleached  wood  ashes  are  at  the 
right.  In  both  lots  every  tuber  was  scabbed  and  in  the  former 
case  97.5  per  cent,  of  the  lot  was  rendered  unfit  for  market. 
In  the  case  where  the  wood  ashes  were  used  the  yield  was  good 
but  not  a  single  smooth  marketable  tuber  resulted. 

In  the  light  of  these  results  the  question  which  naturally 
sug^sts  itself  is:  Why  did  not  Professer  Thaxter  find 
that  wood  ashes  favor  scab  in  the  same  manner  as  the  mortar 
and  cement?  The  answer  seems  to  be  that  either  the  tubers 
which  were  planted  where  wood  ashes  were  used  were  free 
from  the  fungus,  as  well  as  the  soil  itself,  or  else  Professor 
Thaxter  in  his  zeal  used  more  wood  ashes  than  would  be  likelv 
to  be  employed  per  acre  in  agricultural  practice,  thus  rendering 
the  soil  about  the  tubers  so  alkaline  that  the  fungus  could  not 
grow.  This  seems  probable  for  the  reason  that  the  mortar 
and  cement  would  render  the  soil  less  alkaline  than  the  same 
weight  of  wood  ashes,  and  possibly  on  this  account  they  pro- 
duced a  condition  which  was  especially  favorable  to  the  de- 
velopment of  the  scab  fungus. 

Too  great  alkalinity  like  too  g^eat  acidity  should  lessen  the 
scab  judging  by  Professor  Thaxter's  experiments  upon  the 
pure  cultures  of  the  fungus. 

The  practical  suggestions  growing  out  of  the  Rhode  Island 
experiments  are  the  following : 

First.     Avoid  using  scabbed  tubers  in  planting,  if  possible. 

Second.  If  scabbed  tubers  or  such  as  are  not  positively 
known  to  be  free  from  the  fungus  are  used,  wash  them 
thoroughly  with  water  and  then  treat  them  with  corrosive  sub- 
limate solution  or  with  fresh  formalin,  as  recommended  by 
BoUey  and  others.  (For  directions  see  Farmers'  Bulletin 
No.  77,  U.  S.  Department  of  Agriculture.) 

Third.  Avoid  as  direct  manures  for  the  potato  crop  wood 
ashes,  lime,  stable  manures,  basic  slag  meal,  carbonate  of 
potash  and  any  and  all  other  substances  which  are  alkaline  in 
their  reaction. 

Fourth.  If  for  other  reasons  these  alkaline  substances 
should  be  added  to  the  soil,  apply  them  from  two  to  four  years 
before  potatoes  are  to  be  grown  and  always  treat  the  "  seed  " 
tubers  as  recommended  under  (2).  In  this  way  the 
Rhode  Island  Station  has  for  more  than  ten  years  avoided  scab 
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and  at  the  same  time  enjoyed  in  a  considerable  degree  the 
beneficial  influence  of  liming  in  increasing  the  yield  of  tubers 
of  merchantable  size.  By  taking  these  various  precautions  at 
the  suggestion  of  the  Rhode  Island  Station,  a  lady  farmer  in 
the  State  reports  this  year  a  smooth  crop  for  the  first  time  in 
several  years. 

Fifth.  If  the  soil  is  already  badly  contaminated  with  the 
scab  fungus  no  treatment  of  the  tubers  will  insure  a  smooth 
crop. 

Sixth.  If  the  soil  is  contaminated,  rolling  of  the  "  seed  " 
tubers  in  flowers  of  sulphur  and  scattering  sulphur  upon  the 
seed  tubers  in  the  drill,  as  first  suggested  by  Halstead  of  New 
Jersey,  will  lessen  the  scab.  This  is,  however,  an  expensive 
treatment.  At  the  Rhode  Island  Station  sulphate  of  ammonia 
(ammonium  chloride  would  doubtless  accon^lish  the  same  re- 
sult), muriate  of  potash,  and  acid  phosphate  applied  in  the  drill 
have  been  found  effective  in  lessening  the  scab  in  soils  already 
contaminated.  These  materials  also  serve  a  manurial  purpose 
at  the  same  time. 

THE  INFLUENCE  OF  LIMING  UPON   THE  "  FINGER- A ND-TOE  "  OR 
"  CLUB-FOOT  "  DISEASE  OF  TURNIPS  AND  OTHER  PLANTS. 

It  has  been  found  by  investigators  in  England,  and  later  in 
the  United  States,  that  liming  counteracts  to  some  extent  th^ 
tendency  to  "  finger-and-toe "  or  "  club-foot "  disease  in  the 
turnip,  cabbage,  and  other  closely  related  plants.  J.  A.  Voelck- 
er  of  England  tested  the  effect  of  gas-lime  and  slacked  lime 
as  compared  with  no  treatment.  As  a  result  it  was  found  that 
the  least  "  finger-and-toe  *'  disease  resulted  where  the  slacked 
lime  was  used. 

WHEN  TO  APPLY  LIME. 

In  order  to  answer  the  flood  of  questions  coming  to  the 
Rhode  Island  Station  concerning  the  best  time  to  apply  lime, 
especially  for  grass  lands,  three  plats  were  prepared  in  the  late 
summer.  All  three  were  manured  in  an  identical  manner. 
To  one  plat  slacked  lime  was  applied  at  once  and  thoroughly 
harrowed  into  the  soil.  The  same  amount  of  lime  from  the 
same  lot  was  set  aside  until  the  following  spring,  when  it  was 
applied  to  the  surface  of  the  second  plat  as  a  top-dressing. 
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The  third  plat  received  no  lime.     All  three  of  the  plats  were 
seeded  to  timothy  in  the  early  autumn  in  an  identical  manner. 

At  the  right,  where  the  lime  was  worked  into  the  soil  before 
seeding,  the  stand  of  timothy  was  good.  Only  a  very  small 
stand  of  timothy  was  secured  where  the  lime  was  used  as  a 
top-dressing.  Where  lime  was  omitted  altogether  timothy 
was  wholly  absent.  In  all  but  the  first  instance  the  product 
was  chiefly  weeds  mixed  with  a  small  amount  of  such  grasses 
as  could  thrive  upon  acid  soil.  The  material  from  the  top- 
dressed  plat  is  shown  in  the  middle  and  that  from  the  unlimed 
plat  at  the  left. 

THE  INFLUENCE  OF  LIMING  UPON  THE  HUMUS. 

It  was  found,  after  a  lapse  of  several  years,  that  under  con- 
tinuous culture  with  hoed  crops  the  amount  of  humus  in  the 
soil  became  somewhat  reduced  upon  the  limed  plats.  At  the 
same  time  the  percentage  of  nitrogen  contained  in  the  humus 
became  greater.  It  might  be  inferred,  therefore,  from  the  in- 
vestigations conducted  by  Hilgard  that  on  this  account  the  effi- 
ciency of  the  nitrogen  in  the  humus  may  have  been  increased. 
Under  a  system  of  cropping,  which  includes  the  occasional 
turning  under  of  a  grass  sod,  there  need  be  no  fear  of  injury  to 
the  soil  from  a  depletion  of  the  humus  by  liming,  so  long  as 
proper  attention  is  paid  to  the  kind  of  soil  and  the  amount  and 
kind  of  lime  applied.  To  illustrate,  a  sandy  soil  should  sel- 
dom, if  ever,  receive  more  than  from  half  a  ton  to  one  ton  of 
lime  per  acre  at  a  single  application,  and  for  such  soils  the 
carbonate  of  lime  is  usually  preferable  to  either  slacked  Or  plain 
burned  lime. 

In  this  connection  a  word  ought  to  be  said  about  "  humus  " 
in  a  general  way.  Some  of  the  dictionaries  define  humus  as 
essentially  a  brown  substance  produced  by  the  action  of  the  air 
upon  vegetable  and  animal  matter.  Many  writers  also  refer 
to  the  entire  mass  of  the  organic  matter  in  soils  as  "  humus." 
Grandeau  applied  the  name  Matiere  noire  (black  matter)  to 
that  part  of  the  organic  matter  which  could  be  extracted  from 
the  soil  by  means  of  ammonia  water  after  the  preliminary  re- 
moval of  the  lime  and  magnesia.  Much  is  said  in  the  agricul- 
tural press  about  the  need  of  humus  in  the  soil,  yet  usually 
without  reference  to  whether  the  term  humus  as  used  applies 
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to  the  black  matter  mentioned  by  Grandeau,  or  to  the  total 
organic  matter. 

It  is  a  fact  that  some  of  the  most  fertile  soils  in  the  United 
States  have  neither  a  large  amount  of  "  black  matter  "  nor  of 
total  organic  matter.  The  soil  of  the  Experiment  Station 
farm  in  Rhode  Island  was  found  to  contain  from  3^  to  3^ 
per  cent,  of  "  black  matter  "  or  far  more  than  many  of  the  fer- 
tile soils  referred  to  above.  In  addition  a  considerable  amount 
of  less  fully  decomposed  organic  matter  was  also  present. 
Here  one  would  suppose  there  must  surely  be  an  abundant 
supply  of  "  humus,"  but  yet  as  a  matter  of  fact  so  large  an 
amount  of  the  very  fine  "  black  matter "  is  present  that  it 
seems  to  injure  rather  than  benefit  the  physical  character  of  the 
soil.  Notwithstanding  the  large  amount  of  "  humus/'  as  the 
term  is  ordinarily  used,  the  further  introduction  of  vegetable 
matter,  either  undecomposed  or  in  the  first  stages  of  decom- 
position, seems  to  improve  the  condition  of  the  soil  greatly  for 
certain  varieties  of  plants.  Such  matter  is  in  condition  to 
lighten  the  soil  and  improve  its  tilth,  but  if  already  in  the  stage 
of  the  "  black  matter  "  as  described  by  Grandeau,  the  same  re- 
sult could  not  be  expected. 

WHY  WAS  LIME  BENEFICIAL  TO  THE  RHODE  ISLAND  SOILS? 

The  question  which  arose  early  in  the  history  of  the  lime 
investigations  in  Rhode  Island  was:  How  is  lime  beneficial? 
If  it  was  helpful  solely  as  plant  food  then  this  deficiency  could 
only  be  revealed  by  field  tests  with  plants  or  by  complicated 
laboratory  methods.  If  lime  was  needed  because  the  soils  of 
Rhode  Island  were  acid,  then  the  simple  test  with  blue  litmus 
paper  was  likely  to  reveal  the  need.  This  is  a  test  which  it 
is  possible  for  every  farmer  to  make.  It  is  also  one  by  which 
hundreds  of  soils  can  be  tested  in  Station  laboratories  in  a  short 
time  at  small  expense.  If  lime  were  needed  solely  for  physical 
reasons  it  seemed  possible  that  land  plaster  or  other  lime  com- 
pounds might  prove  equally  or  more  efficient.  At  all  events 
the  importance  of  answering  why  lime  was  needed  must  be  ob- 
vious to  all. 

If  lime  helped  by  virtue  of  correcting  an  acid  condition  of 
the  soil  it  was  to  be  expected  that  similar  benefit  would  result 
from  the  use  of  still  other  substances  that  could  neutralize 
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acids.  To  test  this  point  lettuce  was  planted  in  four  pots 
eighteen  inches  in  diameter.  All  of  the  four  pots  were 
manured  alike.  Two  of  the  pots  received  no  further  treatment 
and  in  the  absence  of  crops  from  these  pots  stones  were  sub- 
stituted for  them  when  the  photograph  was  taken.  The  third 
lot  from  the  right  was  grown  where  an  additional  "half-ra- 
tion "  of  sodium  carbonate  was  used,  and  the  better  lot  at  the 
left  where  the  "  full  ration "  of  sodium  carbonate  was  em- 
ployed. The  wonderful  benefit  derived  from  its  use  showed 
that  here  was  another  alkaline  substance,  containing  no 
lime,  which  was  exceedingly  helpful. 

If  slacked  lime  proved  useful  only  as  a  plant  food  and  in 
floculating  and  thus  improving  the  physical  condition  of  the 
soil,  then  it  was  to  be  expected  (judging  from  experiments  by 
others)  that  sulphate  of  lime  (land  plaster)  might  be  equally 
as  effective,  provided  an  equal  amount  of  lime  in  each  combina- 
tion were  employed.  It  will  be  remembered  that  the  lime  in 
sulphate  of  lime  is  already  combined  with  a  strong  mineral 
acid,  oil  of  vitriol,  and  hence  it  cannot  correct  acid  conditions 
without  first  undergoing  a  change  into  carbonate  of  lime  in 
the  soil.  This  change  is  so  slow  that  it  has  little  inmiediate 
practical  significance  in  ordinary  well-drained  upland  soils. 

The  largest  two  piles  of  beets  were  produced  by  the  aid  of 
air-slacked  lime  and  the  next  largest  pair  with  sulphate  of  lime. 
The  results  were  still  poorer  in  the  case  of  the  other  two  plats 
where  neither  lime  compound  was  used.  Mention  should  be 
TXjade  of  the  fact  that  in  all  of  the  cases  a  liberal  manuring  with 
potash,  phosphoric  acid,  and  nitrogen  had  been  provided.  It 
will  be  seen  that  the  land  plaster  failed  to  accomplish  the  same 
result  as  the  slacked  lime. 

Without  going  further  into  the  details  of  the  investigations 
in  this  direction,  which  covered  in  all  a  period  of  three  to  four 
years,  it  suffices  to  say  that  potassium,  sodium,  and  magnesium 
compounds  which  were  capable  of  neutralizing  acidity  were 
all  more  helpful  to  the  soil  than  other  compounds  of  the  same 
elements  which  could  not  aid  in  the  same  way.  It  was,  there- 
fore, concluded  that  the  need  of  the  soil  was  primarily  alkaline 
substances  and  that,  therefore,  the  blue  litmus  paper  test  fur- 
nished a  probably  reliable  guide  as  to  its  liming  requirements. 
If  this  is  true  it  is  obvious  that  this  or  some  equally  or  more 
efficient  test  for  acidity  should  be  more  generally  appjipd  to 
sous.  ' 
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• 

IN  MAKING  THE  TEST  IS  IT  NECESSARY  TO  WAIT  UNTIL  THE 
LITMUS  PAPER  DRIES  BEFORE  DRAWING  CONCLUSIONS  AS 
TO  THE  PROBABLE  NEED  OF  LIME? 

When  the  litmus  paper  was  first  put  into  use  for  testing  soils 
at  the  Rhode  Island  Station  a  statement  was  found  on  record 
by  one  of  the  German  authorities  that  the  paper  must  be  dried 
before  definite  conclusions  can  be  drawn  as  to  the  need  of  lime. 
It  would  be  but  natural  for  a  farmer  to  do  the  drying  in  the 
sunlight,  the  action  of  which  is  to  bleach  the  paper  to  such  an 
extent  as  to  interfere  in  drawing  conclusions  as  to  the  proba- 
ble eflfect  upon  it  of  the  soil.  The  drying  also  meant  some 
extra  delay  and  trouble.  A  careful  investigation  of  the  ques- 
tion was,  therefore,  undertaken  in  the  laboratory,  which 
showed  that  it  was  not  necessary  to  wait  for  the  paper  to  dry 
before  drawing  conclusions  as  to  the  probable  necessity  for 
liming.  -An  explanation  of  these  details  is  unnecessary  here 
and  it  would  be  of  interest  only  to  chemists. 

THE  INFLUENCE  OF  LIMING  UPON  THE  PHOSPHORUS  COMPOUNDS 
OF  THE  SOIL  AND  UPON  CERTAIN  PHOSPHATES  USED  AS  MANURES. 

In  the  course  of  the  liming  experiments  in  Rhode  Island 
it  was  found  that  a  soil  which  for  years  had  failed  to  produce 
good  crops  without  the  application  of  phosphatic  manures,  was 
rendered  capable  after  liming  of  yielding  enough  phosphoric 
acid  for  several  successive  crops.  Similar  results  have  also 
been  noticed  in  France  where  superphosphates  had  first  been 
used  without  eflfect. 

Roasted  Redondite  is  a  phosphatic  manure  upon  which  the 
liming  of  the  soil  has  a  marked  influence.  It  contains  little  or 
no  soluble  phosphoric  acid  but  frequently  shows  upon  analysis 
as  high  as  35  per  cent,  or  more  of  reverted  phosphoric  acid. 
If  introduced  into  ready  mixed  commercial  fertilizers  in  any 
considerable  amounts  the  proportion  of  the  "  available  "  phos- 
phoric acid  actually  present  as  "  soluble  phosphoric  acid  "  will 
be  much  reduced.  Hence  in  goods  where  the  available  phos- 
phoric acid  is  high  and  the  soluble  phosphoric  acid  is 
very  low  it  is  obvious  at  once  that  a  considerable  amount 
of  bone,  tankage;  or  roasted  Redondite  has  probably 
been  introduced.     The  tendency  to  use  the  Redondite  in  mix- 
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tures  is  increased  by  the  high  percentage  of  reverted  phosphoric 
acid  which  it  contains  which  raises  the  phosphoric  acid  which 
is  reported  as  "  available."  Furthermore  it  makes  the  mixed 
fertilizers  drill  far  more  readily. 

Notwithstanding  the  high  percentage  of  "  available  "  phos- 
phoric add  which  it  carries  it  has  been  found  at  the  Rhode 
Island  Station  that  this  roasted  Redondite  has  but  little  value 
for  most  crops  if  used  upon  very  acid  unlimed  land.  Liming 
raised  its  efficiency  for  most  of  the  crops  tested,  in  a  most  strik- 
ing manner.  These  results  ought  to  show  the  importance  of 
putting  the  soil  in  the  proper  condition,  if  the  best  results  are 
to  be  expected  from  ready  mixed  commercial  fertilizers  which 
contain  this  niaterial.  It  is  equally  important  not  to  go  to  the 
other  extreme  and  over  lime,  for  by  doing  so  the  tendency 
would  be  to  lessen  the  efficiency  of  the  phosphoric  acid  in  bone 
and  tankage. 


LIMING  INCREASES  THE  EFFICIENCY  OF  ORGANIC   NITROGENOUS 

MANURES. 

The  absence  of  a  sufficient  amount  of  carbonate  of  lime  and 
the  existence  of  a  high  degree  of  soil  acidity  have  already  been 
shown  to  reduce  the  efficiency  of  nitrogen  in  sulphate  of  am- 
monia. If  plants  are  grown  which  are  very  subject  to  injury 
upon  acid  soils  even  nitrate  of  soda  cannot  exert  its  normal 
effect  and  much  of  it  will  be  lost  by  leaching,  before  the  next 
season.  The  danger  of  financial  losses  in  the  case  of  the  or- 
ganic nitrogen  is  also  great  if  the  soil  is  very  acid  and  in  great 
need  of  liming.  This  is  also  well  shown  by  an  experiment  con- 
ducted at  the  Rhode  Island  Station.  The  same  amounts  of 
potash  and  phosphoric  acid  were  used  in  all  cases.  The  nitro- 
genous substances  were  applied  at  such  rates  as  to  furnish  in 
every  instance  identical  amounts  of  nitrogen  per  acre. 

Upon  the  limed  soil  the  sulphate  of  ammonia  lost  its  tox- 
icity and  the  efficiency  of  its  nitrc^en  amounted  to  92.2  as  com- 
pared with  that  in  nitrate  of  soda  placed  at  100.  Upon  the 
same  basis  of  comparison  with  nitrate  of  soda,  the  efficiency  of 
the  nitrogen  in  dried  blood  which  was  45.5  before  liming  was 
90.3  afterward,  and  that  of  roasted  leather  was  increased  by 
liming  from  0.9  to  13.8.     Expressed  in  more  direct  language, 
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the  value  of  the  dried  blood  was  practically  doubled  as  a  result 
of  liming.  Such  facts  as  these  and  those  also  brought  out  -in 
connection  with  certain  phosphatic  manures,  show  that  the  effi- 
ciency of  fertilizers  is  by  no  means  always  due  to  the  character 
of  the  manures  themselves,  but  that  the  soil  is  sometimes  an 
equally  important  factor.  Such  being  the  case,  the  farmer  him- 
self is  often  to  blame  if  good  results  are  not  secured,  in  con- 
sequence of  his  neglect  to  put  his  soil  in  proper  condition  for 
profitable  agricultural  operations. 

It  would  be  absurd  to  claim  that  the  majority  of  soils  in 
Rhode  Island,  or  that  the  majority  in  certain  sections  of  other 
states,  need  liming  in  as  great  a  degree  as  the  soil  at  Kingston, 
yet  no  doubt  many  individual  soils  may  stand  in  equal  or  in- 
deed in  still  greater  need  of  lime.  Even  if  the  influence  of 
these  conditions  is  not  ordinarily  as  great,  the  kinds  of  plants 
with  which  difficulty  is  likely  to  be  most  quickly  met,  have  now 
been  pointed  out,  and  this  ought  to  serve  as  a  useful  guide  in 
liming  operations  elsewhere.  Before  leaving  this  subject  it 
should  be  stated  that  even  in  Rhode  Island  upland  soils  have 
been  found  which  were  more  in  need  of  liming  than  the  soil 
at  Kingston,  upon  which  most  of  these  experiments  were  con- 
ducted. Furthermore,  in  the  case  of  most  of  the  soils  tested 
in  the  five  counties  of  the  State,  lime  was  so  badly  needed  that 
the  yields  of  many  of  the  important  crops,  such  as  clover  and 
.timothy,  were  most  seriously  depressed. 

i 

THE  NEICD  OF  LIME  WIDESPREAD. 

The  Rhode  Island  experiments  have  shown  that  the  need  of 
lime  in  that  State  is  by  no  means  confined  to  the  Station  farm, 
but  that  it  is  more  or  less  general  in  every  county.  Since  tliis 
work  was  begun  experimental  data  have  come  to  hand  showing 
that  lime  is  needed  in  parts  of  Massachusetts,  New  Hampshire, 
Connecticut,  New  York,  Illinois,  Maryland,  Virginia,  Alabama, 
and  other  States. 

One  farmer  writing  from  the  State  of  New  York  says  that 
thanks  to  the  liming  hints  from  the  Rhode  Island  Station  he 
is  securing  good  crops  of  clover  and  grass  where  both  failed 
or  partially  failed  before.  Another  communication  from  a 
farmer  in  the  same  State  began  with  an  apology  for  the  long 
letter  which  he  said  was  necessary  in  order  to  properly  express 
his  thanks  for  the  services  rendered.     He  had  taken  up  an 
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"  abandoned  "  farm  in  a  granitic  region  where  abandoned  farms 
and  acid  soils  were  common.  By  the  use  of  lime  he  had  been 
put  in  a  position  so  that  he  was  rapidly  paying  for  the  farm 
which  the  former  owner  had  abandoned,  on  account  of  sheer 
inability  to  make  it  pay. 

It  may  not  be  amiss  at  this  point  to  show  a  perfect  field  of 
clover  where  only  straggling  individual  plants  were  obtainable 
before  the  Rhode  Island  Station  called  attention  to  the  condi- 
tion of  the  soil  and  the  need  of  liming. 

The  excellent  second  crop  in  cocks  in  the  same  field  also 
gives  an  idea  of  the  good  results. 

Liming  alone  without  intelligent  handling  of  the  soil  in 
other  respects  is  by  no  means  the  panacea  for  the  Agriculture 
of  New  England.  The  greatest  need  of  the  farmer  and  his 
children  today  is  agricultural  education.  Intellectual,  techni- 
cal training  counts,  whether  the  people  are  white,  yellow,  or 
black.  The  Germans  have  made  it  count  in  their  last  interval 
of  peace  perhaps  more  than  any  other  nation.  We  should  be 
prepared  to  use  it  in  peace  and  in  war  if  necessary,  and  to  em- 
ploy it  in  peace  as  never  before.  The  sons  and  daughters  from 
the  .homes  of  New  England  have  been  powerful  factors  in  the 
past  in  leavening  the  great  human  lump  in  this  country,  and 
their  work  is  not  yet  done.  Wise  leaders  are  needed  today 
in  agriculture  as  never  before  and  facilities  for  acquiring  some 
phase  of  agricultural  education  of  the  modern  extension  and 
demonstration  type  should  be  extended  to  the  vast  multitude 
of  New  England  homes. 

In  closing  this  story  of  liming,  practical  suggestions  and 
directions  for  its  use  have  been  omitted  for  lack  of  time  and  for 
fear  of  wearying  a  patient  audience.  These  can  be  had  for  the 
asking  by  sending  a  request  to  the  Division  of  Publications, 
U.  S.  I>epartment  of  Agriculture,  Washington,  D.  C,  for 
Farmer's  Bulletin  No.  TJ, 

Thanking  you  for  your  attention  and  with  the  highest  ex- 
pectations for  the  future  of  the  agriculture  of  Connecticut,  I 
bid  you  Good-Night! 

The  President.  If  there  is  no  further  business  the  meet- 
ing will 'stand  adjourned  until  tomorrow  morning  at  9.30. 
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MORNING  SESSION. 

December  13,  1905,  9:30  a.  m. 

Music. 

Convention  called  to  order  at  10  a.  m.,  Vice-President  See- 
ley  in  the  chair. 

The  President.  It  is  a  beautiful  morning,  and  I  am  glad 
to  wefcome  so  many  here.  It  is  very  encouraging  to  see  such 
a  large  audience. 

I  think  the  Secretary  has  some  questions  in  the  box. 

Secretary  Brown.  There  are  one  or  two  questions,  Mr. 
President,  relating  to  sheep,  which  we  would  like  to  have  an- 
swered before  Dr.  Smeed  leaves  us.  The  first  is :  "  What 
should  be  done  with  a  flock  of  one  hundred  sheep  that  have 
a  few  ticks  on  them  now  ?  " 

Dr.  Smead.  Mr.  President,  if  I  had  a  flock  of  sheep  that 
had  ticks  upon  them  at  this  season  I  would  get  rid  of  the  ticks. 
Of  course,  the  question  is  how  to  do  it.  It  is  very  easy  in- 
deed. Go  about  it  just  as  though  you  were  going  to  prepare 
to  dip  the  sheep.  Catch  the  sheep  and  lay  it  upon  its  back, 
put  your  preparation  in  a  vessel  that  you  can  pour  from  hand- 
ily. A  good  thing  to  use  would  be  an  old  teapot  or  coflFee-pot 
that  would  hold  just  about  as  much  of  the  dip  as  necessary, 
and  from  that  pour  a  stream  of  the  preparation  along  the  body 
and  around  the  skin  the  whole  length  of  the  body.  In  about 
one  minute  or  a  little  less  you  will  discover  the  ticks  are  going 
out  from  along  the  backbone  and  the  job  is  done.  Be  particu- 
lar to  turn  the  sheep  on  its  back.  The  set  of  the  wool  is  then 
in  such  a  position  that  the  preparation  will  take  effect.  Every 
particle  of  the  dip  runs  right  to  the  body  and  reaches  the  place 
where  the  ticks  are.  If  the  sheep  is  laid  in  any  other  way, 
you  will  simply  have  a  wet  fleece  and  a  dry  body.  A  sheep's 
wool,  you  know,  is  made  to  shed  water. 

Question.  Why  would  it  not  work  just  as  well  if  you 
dipped  the  sheep? 
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Dr.  Smeed.    It  would. 

Secretan'  Brown.    What  is  the  nature  of  the  mixture  you 
use? 

Dr.  Smeed.     There  are  a  good  many  mixtures  that  make 
a  good  sheep  dip.    A  strong  solution  of  tobacco  will  do  the 
work,  but  I  do  not  consider  it  the  best.    Sheep  do  not  like  it. 
A  sheep  is  a  good  deal  life  myself.    I  do  not  like  that,  so  I  do 
not  recommend  the  tobacco  dip.    As  I  stated  yesterday,  there 
are  several  carbolic  sheep  dips  on  the  market.    In  fact,  there 
are  so  many  of  them  on  the  market  that  it  is  hardly  worth  while 
to  speak  about  them  in  detail  because  undoubtedly  many  of 
you  have  read  the  advertisements.    If  you  cannot  purchase  one 
near  by,  you  can  go  to  a  drugstore  and  get  a  pint  of  pure  car- 
bolic acid  and  mix  it  with  a  pint  of  soap,  dissolved  in  any  kind 
of  soft  soap.     Mix  it  all  together  in  a  solution,  and  use  that 
in  the  proportion  of  one  part  to  one  hundred  of  water.    The 
soap  is  simply  used  so  as  to  make  the  carbolic  acid  a  little 
more  solvent    If  it  is  not  used  it  will  not  mix  well  with  the 
water.    But  by  mixing  it  with  soap  it  will  mix  with  the  water, 
and  it  makes  a  very  good  remedy.     If  you  cannot  purchase 
any  of  these  prepared  carbolic  sheep  dips,  you  can  get  pure 
carbolic  acid  in  any  quantity  you  want  and  mix  it  up  yourself. 
When  the  mixture  is  properly  made  it  makes  a  very  good 
remedy. 

Secretary  Brown.  I  suppose  there  are  a  number  of  gentle- 
men in  this  hall  who  are  interested  in  poultry.  This  is  not  the 
first  time  that  the  State  Board  of  Agriculture  has  secured 
speakers  upon  that  subject.  A  year  ago  Mr.  Delano,  of  Mill- 
ville,  N.  J.,  presented  a  paper  on  "  Thoroughbreds  versus 
Mongrels  from  the  Farmer's  Standpoint."  I  have  a  few  pam- 
phlets which  contain  the  address  of  Mr.  Delano,  and  any  mem- 
ber of  this  audience  can  obtain  a  copy  by  calling  upon  the  com- 
mittee at  the  rear  of  the  hall. 

The  President.     The  program,  for  the  first  thing  this 
morning,  calls   for  an   address  on  *'  Poultry   Management," 
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by  Mr.  T.  C.  Tillinghast,  of  Vernon,  Conn.  You  know  last 
night  some  one  was  saying  that  while  there  were  a  great  many 
things  that  the  farmers  do  not  have,  yet  almost  every  farmer 
has  some  chickens.  Every  man,  woman,  and  child  is,  to  some 
extent,  interested  in  poultry.  Now  we  are  today  a  good  deal 
interested  in  poultry,  and  I  am  glad  that  we  are  to  have  a  man 
talk  to  us  who  has  taken  a  great  deal  of  interest  in  it,  and  I 
am  happy  to  introduce  him  to  you  at  this  time. 

"  POULTRY   MANAGEMENT." 
By  Mr.  T.  C.  Tillinghast^  Vernon^  Conn. 

Mr.  Chairman,  Ladies  and  Gentlemen : 

It  is  very  doubtful  if  there  is  any  industry  in  our  country 
in  which  so  many  people  are  engaged  or  interested  as  in  poul- 
try culture.  Most  every  one  keeps  a  few  hens,  or  at  least 
wants  to.  They  often,  if  they  are  not  themselves  the  owners 
of  a  plot  of  ground,  find  their  chickens  thriving  fully  as  well 
on  their  neighbor's  ground  or  garden.  When  we  consider  that 
the  poultry  industry  is  one  of  the  largest  in  the  United  States, 
we  certainly  believe  that  it  merits  the  recognition  it  is  receiv- 
ing here  today  by  the  Connecticut  Board  of  Agriculture,  and 
we  hope  the  time  is  not  far  distant  when  its  claims  will  be 
recognized  by  our  legislature,  and  that  the  Connecticut  Ex- 
periment Station  at  Storrs  will  receive  an  appropriation  com- 
mensurate with  its  importance. 

I  see  by  the  program  that  I  am  to  speak  to  you  on  poultry 
management.  That  gives  me  a  very  elastic  text.  I  presume 
anything  that  I  may  say  on  poultry  might  come  under  that 
head.  I  am  very  glad  to  see  so  many  young  men  present  this 
morning.  I  think  it  is  evidence,  Mr.  Chairman,  that  more 
than  a  few  are  interested  in  this  subject  of  poultry,  and  per- 
haps I  could  not  better  use  the  limited  time  that  I  have  than 
by  telling  you  what  I  think  I  would  do  were  I  a  young  man 
and  had  to  start  life  over  again,  or,  in  other  words,  if  I  were 
permitted  to  return  and  begin  life  again.  Assuming,  however, 
that  I  could  carry  back  with  me  all  the  information  that  I  may 
have  gained  by  my  experience  and  observation,  I  of  course 
would  choose  the  occupation  of  a  farmer,  believing  that  it  would 
give  me  the  largest  measure  of  all  the  good  things  that  really 
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make  life  worth  living.  The  trolley,  the  rural  free  delivery, 
and  the  telephone  are  destined  to  become  important  factors  in 
removing  from  the  farmer's  life  that  isolation  to  which  he  has 
hitherto  been  subjected,  and  to  make  the  farm  a  more  desir- 
able place  for  a  home.  I  can  conceive  of  no  branch  of  agri- 
culture that  to  me  would  be  as  congenial,  and  at  the  same 
time  as  remunerative  as  that  of  fruit  and  poultry  culture.  I 
believe  that  the  two  make  an  ideal  combination.  One  naturally 
goes  w^ith  the  other.  The  people  never  get  quite  enough  good 
fruit  to  satisfy  an  ever  increasing  appetite.  When  we  scan 
the  market  reports  and  note  the  price  of  strictly  fresh  eggs 
at  forty,  fifty,  and  even  sixty  cents  per  dozen,  we  are  com- 
pelled to  believe  that  the  poultry  industry  is  not  overcrowded, 
and  I  believe  we  have  no  conception  of  its  future  possibilities. 
In  this  line  of  work  we  need  not  fear  competition  from  any 
source.  I  think  it  is  a  conceded  fact  that  no  better  fruit  can 
be  grown  anywhere  than  on  the  hills  of  old  New  England, 
and  the  market  reports  tell  us  that  southern  and  western  eggs 
are  always  sold  at  a  discount,  while,  upon  the  other  hand, 
fresh  eggs  coming  from  near-by  localities  always  sell  at  a 
premium. 

Now,  for  a  young  man  to  engage  in  fruit  and  poultry  cul- 
ture, I  doubt  if  any  locality  could  be  found  anywhere  better 
suited  for  such  work  than  right  here  in  old  Connecticut.  We 
are  blessed  with  a  healthy  climate.  Land  is  cheap.  You  can 
buy  a  good  farm  for  less  than  the  cost  of  the  buildings  origi- 
nally erected  upon  it.  We  have  the  best  of  markets  right  at 
our  door.  And  last,  but  not  least,  our  environment  here  is  all 
right.  We  have  all  the  advantages  of  the  twentieth  century 
civilization. 

I  am  aware  that  many  believe  that  poultry  cannot  be  profit- 
ably kept  in  large  numbers.  They  will  tell  you  that  a  few 
hens  will  pay  all  right,  but  when  you  increase  the  number  you 
diminish  the  profit.  You  will  hear  it  frequently  said  that  a  far- 
mer kept  forty  or  fifty  hens  and  made  them  pay,  and  made 
them  net  him  perhaps  over  a  dollar  each.  Well,  that,  upon  the 
amount  invested,  was  a  better  return  than  anything  on  the 
old  farm.  Some  farmers  have  thought  that  if  fifty  hens  paid 
well  they  could  increase  their  poultry  and  their  profit  by  add- 
ing to  the  number,  but  have  found  to  their  sad  disappointment 
that  a  hundred  hens  did  not  pay  as  fifty  formerly  paid.    Hence 
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they  came  to  the  conclusion  that  poultry  on  a  large  scale 
was  a  failure.    Now  if  that  was  the  fact,  if  poultry  could  not  be 
profitably  kept  in  large  numbers  there  certainly  would  not  be 
much  encouragement  in  the  development  of  the  poultry  indus- 
try, and  instead  of  my  being  here  today  to  talk  poultry  to  you, 
it  Would  have  been  better  had  I  remained  at  home.    If  we  stop 
for  a  moment  to  consider  methods,  I  think  we  will  find  that  the 
hundred  hens  were  crowded  into  the  same  little  house  that  for- 
merly accommodated  the  fifty.    There  was  ample  room  for  the 
smaller  number,  but  it  made  a  crowded  house  for  the  hundred. 
And  then  again  the  scraps  from  the  table  helped  to  make  a  bal- 
anced ration  for  the  smaller  number,  but  they  did  not  amount  to 
much  with  the  hundred.  There  was  not  enough  to  go  around. 
Now     if,     when    they    increased     the    number,     they    had 
enlarged  •  their     accommodations,     and     had     supplemented 
the     table     scraps     by     green     cut     vegetables     and     cut 
clover,    so    as    to    give    them  ^a    balanced    ration,    they, 
no  doubt,  would  have  more  than  doubled  their  income.    I 
believe,  and  I  have  my  past  experience  and  observation  to  sub- 
stantiate such  a  belief,  that  there  is  absolutely  no  limit  to  the 
number  of  fowls  that  may  profitably  be  kept,  provided,  as  we 
increase  the  number,  we  keep  pace  with  the  increase  by  provid- 
ing suitable  accommodations  and  a  well  balanced  ration.    That 
is  the  key  to  the  whole  situation.  It  is  the  gist  of  the  whole  mat- 
ter. Here  is  a  neighbor,  for  instance,  that  keeps  a  flock  of  hens, 
perhaps  forty  or  fifty.  They  pay  well.  Another  neighbor  keeps 
an  equal  number  and  they  pay.     Perhaps  there  are  a  dozen 
within  a  very  short  distance,  each  of  whom  keeps  a  lot  of  hens, 
and  they  pay  well.    They  are  practically  on  the  colony  plan. 
Most  of  the  year  they  have  free  range,  and  they  get  a  pretty 
good  balanced  ration  from  the  table  scraps  and  from  insects 
and  worms  they  can  glean.    Perhaps  the  women  take  care  of 
them,  and,  if  they  do,  a  good  many  of  them  get  lots  of  pin 
money  out  of  the  poultr}\    If  we  knew  the  facts  in  some  cases, 
I  am  sure  we  would  find  that  the  poultry  pay  for  a  large  part 
of  the  groceries.    The  pin  money  that  the  ladies  get,  however, 
is  not  the  whole  story.     They  get  good  health.     They  get 
needed  exercise  in  the  open  air  and  sunshine  which  the  caring 
for  poultry  gives.    I  think  if  more  of  our  ladies  would  engage 
in  poultry  culture  they  would  find  it  helpful  in  more  ways  than 
one. 
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Now  in  the  transaction  of  any  business  the  labor  question 
enters  largely,  and  is  an  important  factor  in  determining  profit 
or  loss.  It  does  not  matter  so  much  at  what  prices  we  sell  our 
farm  products.  If  they  cost  us  more  to  produce  than  we  re- 
ceive for  them,  we  are  the  losers  every  time,  but  when  we  can 
reduce  the  cost  of  production  to  the  minimum,  we  are  in  a  fair 
way  to  pay  off  the  old  mortgage.  Now  I  wish  to  try  to  show 
you  how  by  adopting  twentieth  century  methods  ^  in  poultry 
culture,  you  can  eliminate  nine-tenths  of  the  labor  in  the  care 
of  poultry,  and  still  get  better  results.  I  know  a  great  many 
of  you  think  that  an  extravagant  statement,  to  say  that  we 
can  care  for  poultry  for  only  one-tenth  of  the  labor  usually 
given  to  the  work,  but  that  is  just  what  I  believe  can  be  done. 
Now  if  I  could  be  a  young  man  again,  I  would  want  about 
one  hundred  acres  of  land,  a  farm  of  about  one  hundred  acres 
for  my  poultry  grounds.  I  would  want  that  farm  located  near 
some  good  market,  or,  at  least  close  to  some  good  shipping 
point.  I  would  want  the  land  suitable  for  the  production  of 
fruit.  Such  land  generally  is  all  right  for  poultry.  I  would 
like  to  have  that  farm  well  watered.  I  would  like  to  have  a 
living  stream  of  water  passing  through  the  whole  farm,  or 
numerous  springs  upon  it,  so  that  water  would  be  easy  of 
access  from  any  part  of  the  farm.  Now  what  would  I  do  with 
such  a  farm?  Why,  I  would  make  that  farm  a  fruit  and  poul- 
try farm.  I  would  set  out  about  seventy-fiv6  acres  of  that  farm 
in  apple  trees,  with  peach  and  plum  trees  between.  I  would 
set  the  apple  trees  forty  to  fifty  feet  apart.  I  believe  in  letting 
everything  have  the  sunshine  and  the  air.  I  would  reserve 
twenty-five  acres  of  the  one  hundred  for  the  culture  of  small 
fruits,  such  as  raspberries,  blackberries,  grapes,  strawberries, 
and  also  for  the  growth  of  such  vegetables  as  I  might  need 
for  my  poultry.  I  would  also  raise  some  clover.  I  would  have 
on  those  twenty-five  acres  my  brooding  houses  for  growing 
my  chickens.  Now  that  would  make  an  ideal  place  for  chick- 
ens to  develop  in.  The  shade  of  the  raspberry  and  blackberry 
bushes  would  be  a  protection  against  hawks  and  crows.  On 
the  whole,  I  think  it  would  be  a  safer  place  than  on  my  neigh- 
bor's lawn  or  in  his  garden.  Then  on  the  seventy-five  acres 
set  with  the  larger  fruit  I  would  reserve  twenty-five  for  my 
breeding  stock  and  for  thoroughbred  stock.  I  should  expect 
to  have  some  pretty  good  birds,  and  if  good  birds  were  worth 
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one  hundred  dollars  each,  why  I  should  expect  to  capture  some 
of  those  prizes.  I  would  have  my  breeding  stock  also  on  the 
colony  plan,  which  I  will  describe  later.  Then  on  the  fifty  acres 
remaining  of  that  part  of  the  farm  ^set  with  the  larger  fruit, 
the  apples,  peaches,  and  plums,  I  would  use  to  keep  my  stock 
upon  devoted  to  the  production  of  market  eggs.  That  would 
make  a  poultry  range  for  that  stock  of  fifty  acres.  Now  I 
would  have  the  best  Qgg  machine  I  could  get  for  the  production 
of  those  eggs.  From  my  experience  and  observation,  I  should 
say  today  that  the  White  Leghorn  on  such  a  range  gives  the 
best  results.  We  get  a  fairly  large  white  egg,  and  an  egg  that 
in  the  New  York  market  brings  top  prices.  I  would  scatter 
over  those  fifty  acres  my  colony  houses,  built  perhaps  ten  by 
twenty,  and  designed  to  accommodate  fifty  fowls.  In  other 
words,  I  would  put  on  about  four  houses  to  the  acre.  That  is, 
if  I  wanted  to  keep  the  largest  number  possible  on  that  num- 
ber of  acres.  Of  course,  you  can  have  the  intensive  colony 
system  or  you  can  have  the  extensive.  You  can  let  a  hundred 
hens  run  over  five  acres  if  you  wish,  but  I  think  it  is  all  right 
on  the  colony  system  to  put  two  hundred  hens  on  an  acre.  If 
the  land  was  good,  they  would  get  all  the  green  food  they 
would  require.  Therefore,  I  would  stock  those  fifty  acres  with 
poultry  at  the  rate  of  two  hundred  per  acre.  Now  I  would 
have  my  colony  houses  scattered,  and  assuming  that  I  have 
them  filled  with  White  Leghorns,  I  am  all  ready  for  business. 
Now  many  of  you  think,  undoubtedly,  it  would  be  quite  a  task 
to  care  for  so  many.  It  would  under  the  old* system,  but  under 
the  new  it  would  be  nothing  but  play.  I  would  not  feed  my 
hens  over  once  a  week.  I  would  feed  them  in  self-feeding 
hoppers.  I  would  have  my  man  fill  up  those  hoppers  once  a 
week.  I  would  have  him  fill  them  with  wheat  screenings,  if 
I  could  get  them.  They  are,  on  the  whole,  as  economical  a 
poultry  food  as  I  think  we  can  get.  I  would  have  one  hopper 
filled  with  wheat  screenings,  and  another  with  beef  scraps. 
That  would  give  them  all  they  need.  Then  in  the  winter  I 
would  supplement  the  wheat  screenings  by  giving  them 
cracked  corn  at  night,  giving  them  all  they  want.  There  is  no 
danger  of  a  hen  that  is  fit  to  lay,  and  that  is  worth  keeping, 
eating  too  much  of  a  well-balanced  ration.  More  hens  are 
starved  than  over-fed  with  the  right  kind  of  food.  Snow  and 
corn  would  not  make  an  ideal  poultry  food.     It  would  not  make 


1906.]  POULTRY   MANAGEMENT.  Ill 

a  balanced  ration,  but  those  with  other  materials  to  balance 
the  ration  would  do  no  harm.  Now,  as  I  said  before,  I  should 
want  my  plant  to  be  well  watered.  If  there  is  a  stream  of  water 
running  through  the  place,  or  there  are  springs  here  and  there 
which  are  accessible  to  the  poultry,  it  will  be  a  good  thing. 
Hens  will  go  quite  a  distance  to  get  water,  where  they  do  not 
find  it  readily  and  the  exercise  does  not  harm  them  in  the  least. 
I  would  also  in  the  winter  feed  roots  of  some  kind.  Turnips 
are  very  easily  grown,  and  after  being  run  through  a  machine 
the  hens  devour  them  very  greedily.  Anything  in  the^line  of 
roots  you  may  have,  can  usually  be  utilized.  I  would  also  have 
cut  clover  to  give  them.  I  would  keep  beef  scrap  all  the  year. 
Occasionally,  in  the  orchard  I  would  sow  some  oats,  throwing 
them  into  the  spaces  between  the  trees,  and  harrow  them  in, 
and  then  let  the  hens  dig  them  out.  Hens  do  not  consider  it 
work  for  them  to  scratch.  It  is  the  natural  propensity  of  the 
hen  to  dig.  As  many  of  you  know,  they  do  pretty  good  work 
of  that  kind  in  the  flower  garden  or  in  the  vegetable  garden. 
Even  a  little  bit  of  a  chick,  almost  as  soon  as  it  is  hatched,  and 
before  it  has  learned  to  toddle  around  much,  commences  to  dig. 
You  place  a  hen  where  she  can  exercise  her  natural  propensity 
to  dig  and  it  will  do  her  good,  and  it  will  be  doing  good  in  the 
orchard.  In  this  orchard  of  fifty  acres  you  will  have  ten 
thousand  helpers  to  assist  you  in  keeping  the  insects  down.  I 
do  not  think  we  appreciate  the  capacity  of  ten  thousand  hens 
in  helping  to  cultivate  an  orchard.  I  will  guarantee  if  you  will 
take  some  screenings  once  a  week,  and  throw  them  near  the 
base  of  your  trees,  the  borers  never  would  trouble  that  orchard. 
Now  what  would  be  the  proper  course  to  pursue  as  to 
water?  Some  of  you  may  say  the  course  I  have  pursued  is 
all  right  in  the  summer  and  fall  when  the  ground  is  bare,  be- 
cause then  they  could  go  to  the  stream  or  springs  for  drink,  but 
that  when  the  snow  is  deep  and  when  it  is  cold,  you  say,  how 
would  you  manage  them?  I  would  let  them  eat  snow.  I 
would  not  water  them.  But  some  of  you  may  say,  if  hens  are 
allowed  to  look  on  snow  or  step  on  snow  it  would  stop  their 
laying.  Well  a  good  many  things  are  said  that  experience 
does  not  bear  out.  One  gentleman  said  to  me  last  winter  at  an 
institute  where  I  was  speaking,  how  do  you  know  that  hens 
will  lay  where  you  give  them  snow?  He  said  that  his  hens 
had  snow  all  winter  and  that  he  had  not  gotten  an  tgg.     1 
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asked  him  if  his  hens  got  any  grain.  And  I  tried  to  impress 
on  him  the  fact  that  snow  and  a  little  grain  was  not  a  balanced 
ration,  and  that  it  was  necessary,  if  he  would  have  his  hens 
lay,  to  give  them  a  well-balanced  ration.  Give  them  enough 
to  eat  snow  will  not  hurt  them.  I  have  experimented  with 
that  and  I  think  that  is  correct.  He  claimed  that  the  snow 
would  not  make  good  eggs,  that  the  eggs  would  be  all  yolk, 
.  but  I  do  not  think  there  is  an)rthing  to  that.  I  have  found 
that  the  poultry  get  along  very  well  by  eating  snow.  We  want 
to  ge\  rid  of  as  much  of  the  drudgery  of  poultry  keeping  as 
possible.  I  am  satisfied  that  snow  properly  given  with  a  bal- 
anced ration  does  not  hurt  them.  I  doubt  very  much  if  I  would 
let  a  man  water  my  hens  in  the  winter  if  he  would  do  it  for 
nothing. 

Now  most  of  us  before  engaging  in  any  new  enterprise  very 
naturally  want  to  know  if  there  is  any  money  in  it,  or  whether 
it  can  be  made  to  pay.  I  presume  there  may  be  some  men  and 
women  here  who  would  like  information  on  that  question.  I 
presume  there  may  be  also  some  fruit  men  here,  and  I  think 
they  would  tell  you  that  a  hundred  acres  of  fruit  would  net 
anywhere  from  one  hundred  to  two  hundred  dollars  per  acre. 
One  hundred  dollars  per  acre  would  be  a  very  conservative  es- 
timate. Now  you  can  do  a  little  figuring  yourselves.  One 
hundred  acres  at  one  hundred  dollars  per  acre  from  fruit  would 
give  a  pretty  good  income,  or  enough  to  buy  a  pretty  good 
farm  in  old  Connecticut.  But  what  of  the  poultry  ?  There  are 
ten  thousand  White  Leghorns  on  that  fifty  acres.  If  a  hen 
will  not  net  one  dollar  per  head  there  is  some. fault  in  her 
keeper  and  not  in  the  hen.  One  dollar  per  head  is  a  moderate 
estimate.  A  farmer  told  me  the  other  day  that  he  had  fifty 
hens,  and  that  their  product  at  the  ordinary  market  rate  netted 
him  about  two  dollars  per  head.  Well,  ten  thousand  hens,  at 
one  dollar  each,  does  not  make  a  bad  income.  If  you  make  it 
two  dollars  each  you  can  see  where  it  goes.  I  do  not  dare  to 
give  these  figures.  Figures  will  not  lie.  I  will  let  the  boys 
in  the  audience  do  the  figuring. 

Then  again  for  my  breeding  stock.  I  should  expect  to  sup- 
ply all  my  neighbors  far  and  near  with  eggs  for  incubation, 
and  I  would  get  fancy  prices  for  those ;  that  is,  I  would  get 
above  the  market  price,  and  I  should  expect  to  have  some  fine 
specimens  for  the  shows.    I  would  not  show  myself,  I  would 
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let  the  other  fellow  do  that,  but  I  would  have  them  pay  for 
the  f  jmcy  birds  I  raised.  That  would  help  me  in  the  end  and  be 
much  less  expensive.  The  other  poultrymen  would  soon  find 
out  where  those  fine  specimens  were  raised.  I  should  expect 
as  large  an  income  from  the  twenty-five  acres  of  thorough- 
bred poultry  as  from  the  fifty  acres  of  market  poultry. 

Now  all  these  figures  seem  large,  but  I  honestly  believe 
that  they  are  within  the  range  of  possibility.  I  believe  if  a 
yoiing  man  that  has  the  know-how  in  him,  and  has  the  energy 
and  push  to  make  it  possible,  he  can  approximate  the  figures 
that  I  have  given.  I  would  not  advise  every  one  to  engage  in 
fruit  and  poultry  culture,  for  if  I  did,  and  my  advice  was  fol- 
lowed, I  should  expect  in  a  few  years  to  find  a  good  many 
abandoned  poultry  plants  scattered  over  the  country.  Our 
talents  are  not  all  the  same.  It  is  a  great  thing  for  a  young 
man  to  find  his  niche  in  life;  to  find  the  place  he  can  best  fill. 
We  find  many  misfits  all  about  us.  The  different  professions 
are  crowded  with  those  who  are  complete  failures.  They  might 
possibly  have  met  with  success  had  they  remained  on  the  old 
farm.  And  then  again  there  are  those  who  have  spent  their 
whole  lives  on  the  old  farm  and  have  not  amounted  to  any- 
thing. They  have  barely  made  a  living.  It  is  possible  had 
they  followed  the  avocation  of  their  choice,  they  might  have 
achieved  success.  I  believe  largely  in  hobbies.  I  believe  that 
every  one  should  have  some  high  ideal.  We  find  that  most 
of  those  whose  names  are  written  in  the  halls  of  fame  are  men 
and  women  of  one  idea;  they  have  had  one  supreme  purpose 
in  life,  and  have  bent  their  whole  energies  and  strength  for  its 
accomplishment.  Life  is  too  short  for  the  average  man  to  be- 
come expert  in  a  dozen  different  lines  of  work.  It  is  better  to 
be  moderately  successful  in  one  thing  than  to  fail  in  a  dozen. 
For  those,  however,  whose  tastes  incline  them  to  fruit  and 
poultry  culture,  we  believe  there  is  nothing  in  the  line  of  agri- 
cultural pursuits  that  begins  to  offer  the  inducements,  both  in 
pleasure  and  profit,  that  the  raising  of  poultry  and  poultry 
products,  according  to  modern  methods,  offers. 

I  think  my  time  is  nearly  up. 


Agb. — 8 
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DISCUSSION. 

The  President.  I  think  an  audience  like  this  is  quite  in- 
spiring. I  think  it  is  a  demonstration  that  more  people  are 
interested  in  poultry,  perhaps,  than  in  any  other  branch  of  the 
farming  industry  in  our  state. 

Mr.  TiLLiNGHAST.  I  forgot  to  say  that  I  have  here  some 
of  the  plans  and  models  of  the  hoppers  and  brooders  and 
things  of  that  kind  we  use.  The  feeding  hopper  is  rather  a 
crude  model,  but  it  shows  the  points.  Those  can  be  passed 
around.  As  to  this  brooder,  there  is  no  patent  on  it.  It  can  be 
used  by  anyone.  We  find  it  does  good  work.  The  principal 
advantage  of  this  is  that  this  space  here  is  covered  by  a  piece 
of  galvanized  iron.  There  is  about  an  inch  of  space  between 
the  iron  and  the  floor,  and  the  air  goes  into  all  of  the  four  cor- 
ners. The  heat  rises  from  the  heater  into  the  pan,  permeates 
over  the  back  of  the  chicks,  and  then  is  forced  out.  With 
some  of  the  brooders  the  same  air  is  breathed  over  and  over 
again.  As  you  can  see,  with  this,  there  is  no  opportunity  for 
the  fumes  of  the  lamp^to  get  into  the  breathing  space  where  the 
chicks  are.  There  is  a  circulation  all  the  time  of  pure  air.  I 
have  found  a  brooder  of  that  kind  more  successful  than  any- 
thing I  have  ever  bought  and  which  costs  five  times  as  much. 

I  will  be  glad  to  answer  any  questions. 

Professor  Beach.  Will  you  kindly  tell  the  audience  what 
per  cent,  of  eggs  are  produced  in  the  winter  months  from  that 
body  of  hens? 

Mr.  TiLLiNGHAST.  That  is  a  very  good  question.  I  have  no 
data  so  that  I  can  give  you  precise  figures.  I  have  always 
been  a  little  delicate  about  giving  figures.  I  will  tell  you  why. 
If  I  should  tell  you  that  I  made  my  hens  pay  three  dollars  net, 
lots  of  you  would  say  that  I  lied.  I  do  not  want  to  pass  for  a 
liar.  If  I  should  come  here  and  tell  you  that  my  hens  did  not 
pay  their  keep,  why,  you  would  say  that  Tillinghast  was  a  fool, 
and  I  do  not  want  to  pass  for  a  fool.  No  man  wants  to  ad- 
vertise his  failures.    On  the  whole,  I  will  say  this.    I  am  in  the 
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poultry  business  to  stay.  We  are  perfectly  satisfied  with  what 
we  are  getting.  We  get  all  we  deserve  and  all  we  work  for 
in  the  poultry  business.  If  there  is  any  failure  in  any  way,  it 
is  not  the  fault  of  the  hen.    It  is  the  fault  of  the  keeper. 

Professor  Beach.  Then  are  we  to  understand  that  you 
do  not  know  the  per  cent,  of  eggs  obtained  ? 

Mr.  TiLLiNGHAST.    No,  I  do  not. 

Professor  Beach.  Is  it  a  fact  that  it  is  as  large  as  during 
the  summer  months  ? 

Mr.  TiLLiNGHAST.  In  what  I  have  said  I  have  been  trying 
to  tell  what  I  would  do.  I  am  not  here  telling  what  I  am  doing. 
I  am  telling  what  I  would  do.  I  will  tell  you  this,  however, 
that  I  would  not  be  afraid  to  wager  that  I  could  take  hens, 
taking  my  own  pullets,  and  commencing  the  first  of  November, 
I  could  get  a  half  yield  from  that  time  to  the  first  of  April.  I 
would  be  willing  to  put  up  a  wager  that  I  could  do  it.  I  know 
I  can  get  results  by  working  for  them.  But  I  am  not  saying 
that  we  are  getting  that.  I  am  telling  these  boys  what  I  would 
do  if  I  was  a  boy  again,  knowing  what  I  do  now  about  the 
poultry  business. 

Question.  Did  you  ever  know  of  any  person  who  suc- 
ceeded for  five  years  in  getting  one  hundred  dollars  per  acre 
from  a  fruit  farm,  or  an  average  of  a  dollar  each  for  ten 
thousand  hens? 

Mr.  TiLLiNGHAST.  I  never  knew  a  party  that  kept  ten 
thousand  hens.  I  have  known  a  good  many  who  have  -engaged 
in  poultry  culture  on  the  old  style.  That  is,  with  long  house* 
or  in  little  pens.  Those  methods  have  all  been  written  up  in 
books  and  papers.  I  am  not  trying  to  follow  those  methods. 
They  knew  nothing  about  the  methods  I  have  described.  We 
often  read  or  hear  of  some  rich  New  Yorker  who  has  gone  out 
into  the  country  and  proceeded  to  establish  a  big  poultry  plant, 
putting  in  a  considerable  investment,  and  organizing  it  upon 
a  large  scale,  but  in  a  few  years  the  plant  has  been  abandoned. 
Now,  as  I  said,  lots  of  farms  keep  a  flock  of  hens  and  they 
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make  them  pay.  There  is  no  question  but  what  they  make 
them  pay,  and  the  idea  seems  to  have  been  spread  among  them, 
that  while  you  can  keep  a  few  hens  and  make  them  pay,  you 
cannot  increase  the  number,  but  I  have  proven  to  my  own  satis- 
faction that  there  is  no  reason  why  if  fifty  hens  will  pay,  with 
proper  care,  many  times  fifty  will  not  pay  just  as  well  in  pro- 
portion. If  one  colony  pays  fifty  dollars,  is  there  any  reason 
why  you  cannot  spread  these  colonies  over  additional  space,  and 
by  taking  the  right  kind  of  care,  make  the  additional  number 
pay  equally  well  in  proportion?  If  we  can  make  a  hundred 
hens  pay  a  hundred  dollars  net,  there  is  no  reason  in  the  world 
why  we  cannot  make  one  thousand  hens  pay  one  thousand  dol- 
lars. Yes,  or  five  thousand  hens  pay  five  thousand  dollars,  pro- 
vided we  give  them  as  good  care  and  a  balanced  ration. 

Mr.  Graham.  Mf.'  Tillinghast,  about  how  long  have  you 
been  keeping  chickens  ? 

Mr.  Tillinghast.    About  twenty-five  years. 

Mr.  Graham.  About  how  long  have  you  been  keeping 
them  on  this  colony  plan? 

Mr.  Tillinghast.  Oh,  roughly,  perhaps  eight  or  ten 
years.     • 

Mr.  Graham.  I  understand  you  have  houses  for  your  pul- 
lets where  you  start  them,  and  after  you  take  the  cockerels 
away,  you  let  them  grow  up  gradually  and  run  in  with  the 
other  hens  in  the  house,  is  that  so? 

Mr.  .Tillinghast.  After  we  have  disposed  of  the  cocker- 
els, we  put  the  pullets  where  they  eat  with  the  hens  from  the 
hopper,  and  they  get  their  water  in  the  same  way,  so  that  they 
are  no  more  care  at  all  until  they  begin  to  lay.  I  have  some 
which  we  have  not  given  any  care  since  they  were  a  third 
grown. 

Mr.  Graham.  I  wanted  to  bring  out  that  fact  that  the  pul- 
lets and  hens  were  running  together. 

Mr.  Tillinghast.  They  are  running  together.  The  pul- 
lets are  marked  so  we  can  tell  them. 


1906.]  DISCUSSION.  117 

Mr.  Graham.  How  long  have  you  been  doing  that?  How 
many  years  have  you  been  marking  the  pullets  ? 

Mr.  TiLLiNGHAST.     That  is  a  comparatively  new  thing* 
with  me.     We  have  only  been  doing  that  for  two  or  three 
years. 

Mr.  Graham.  Do  you  suppose  that  you  have  got  any  hens 
on  your  plant  over  three  years  old  ? 

Mr.  TiLLiNGHAST.  Yes;  I  have  got  them  there,  old  grand- 
mothers, six  or  eight  years  old. 

Mr.  Graham.  Have  you  any  method  of  telling  how  old 
your  hens  are,  or  how  many  of  those  hens  are  over  two  years  ? 

Mr.  TiLLiNGHAST.  I  have  for  the  last  two  or  three  years. 
Some  of  the  older  ones  I  cannot  tell  whether  they  have  passed 
that  age  or  not. 

Mr.  Graham.  Do  you  make  a  practice  of  culling  th^m 
out?  Do  you  take  the  old  hens  out  each  year,  and  put  new 
blood  in,  or  do  you  leave  a  hen  there  until  she  dies  ? 

Mr.  TiLLiNGHAST.    Why,  that  depends. 

Mr.  Graham.  I  understand  that  your  plan  is  to  increase 
the  number  each  year,  and  I  wanted  to  know  how  you  kept 
your  stock  up? 

Mr.  TiLLiNGHAST.  If  I  do  not  get  as  many  pullets  as  I 
want,  I  keep  the  old  hens.  A  Leghorn  hen  will  lay  as  long  as 
she  lives,  and  she  will  pay  as  long  as  she  eats.  She  will  not 
pay  as  much  as  when  she  is  younger,  but  if  I  want  to  in- 
crease my  stock,  I  take  that  method. 

Mr.  Graham.  You  think  that  no  matter  how  old  a  hen  is 
she  will  pay  for  what  she  cats  ? 

Mr.  TiLLiNGHAST.  A  White  Leghorn  hen  will  pay  for 
what  she  eats  and  more.  There  is  one  thing  about  older  hens. 
You  get  better  eggs  and  you  get  stronger  chicks.  In  my  ex- 
perience I  have  found  a  good  deal  of  difficulty  in  getting  pul- 
lets' eggs  to  hatch. 

Mr.  Graham.  You  have  found  from  experience  that  the 
eggs  from  older  hens  are  better? 
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Mr.  TiLLiNGHAST.  That  has  been  my  experience.  I  was 
going  to  say  that  I  would  not  set  an  incubator  with  pullets' 
^&&s  if  you  would  give  them  to  me.  I  will  say  this:  I 
would  hardly  accept  eggs  that  were  laid  by  hens  that  were  kept 
in  little  runs  and  had  hot  mash  and  all  that.  I  would  hardly 
accept  them  as  a  gift,  for  I  used  to  keep  hens  that  way  and  I 
could  not  understand  why  the  eggs  would  not  hatch.  Some- 
times if  they  did  hatch,  the  chicks  would  die  off  like  poisoned 
flies.  Die  right  off  in  a  week  or  two.  I  would  raise  a  very 
small  percentage  of  those  hatched.  Since  I  have  given  my  hens 
free  range,  I  have  had  no  trouble  in  that  way.  If  I  put  fifty 
chicks  in  a  brooder  I  expect  to  take  out  about  that  number. 

Mr.  Graham.  You  are  raising  a  larger  percentage  of 
chickens  then  within  the  last  two  or  three  years,  since  you 
have  adopted  these  methods,  than  you  did  before,  that  is,  you 
are  raising  a  larger  percentage  of  chickens  that  you  hatch  now 
than  you  did  four  years  ago? 

Mr.  TiLLiNGHAST.  If  they  die  there  is  always  a  cause  for 
it.  Thev  do  not  die  unless  there  is  some  cause.  If  we  find 
there  is  a  considerable  mortality  among  any  lot  of  them,  we 
try  to  trace  it,  and  to  trace  it  back  to  its  original  cause.  If 
we  look  carefully  we  can  generally  find  the  cause  and  remedy 
it.  There  is  no  trouble.  To  be  successful  in  raising  chickens, 
you  want  first  to  give  your  breeding  stock  every  care.  There 
is  where  the  foundation  of  your  success  is  laid. 

Question.  What  do  you  do  with  your  surplus  stock,  and 
stock  that  you  want  to  work  off? 

Mr.  TiLLiNGHAST.  Sometimes  we  sell  it  to  some  one  for 
breeding.  It  would  be  all  right.  Sometimes  I  would  sell  them 
in  a  pen  of  ten  or  fifteen  for  breeding  purposes  to  some  one 
who  wanted  thoroughbred  stock,  and  they  would  get  good 
results.  They  would  be  all  right  for  that  purpose.  If  I  had 
anything  that  was  not  fit  for  breeding  and  wanted  to  get  rid 
of  them,  I  would  sell  them  to  whoever  would  make  the  best 
offer. 
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Mr.  McGrew.  Mr.  Chairman,  I  have  been  listening  with 
a  good  deal  of  interest  to  what  Mr.  Tillinghast  has  had  to  say. 
He  has  got  the  only  plant  of  the  kind  in  the  world,  so  far  as 
I  know,  and  he  has  been  very  successful  with  it.  He  has  made 
money.  I  want  to  bring  out  a  little  more  clearly  the  business 
side  of  his  plant  than  has  been  brought  out  by  the  questions 
which  have  been  asked.  I  have  never  been  at  a  place  where  a 
man  seems  to  grow  a  larger  percentage  of  chickens  from  what 
he  hatches  than  Mr.  Tillinghast's.  I  never  have  seen  a  man 
that  handled  Leghorns,  and  got  as  many  eggs  and  as  good  re- 
sults under  a  special  system  of  management  as  Mr.  Tillinghast, 
and  the  point  we  want  to  find  out,  and  one  which  he  apparently 
will  not  let  us  find  out  at  present,  is  what  percentage  of  eggs 
he  can  get  from  those  hens,  especially  during  the  winter 
months,  under  the  system  that  he  is  using  in  keeping  them. 
If  he  will  just  answer  that,  it  would  be  a  great  benefit.  I  do 
not  know  of  anybody  here  who  can  get  it  out  of  him  unless  he 
is  willing  to  tell  us. 

Most  of  the  poultry  keepers  tell  us  that  if  we  want  to  raise 
four  or  five  thousand  hens,  and  want  to  get  the  best  results 
from  them,  we  must  not  water  them  early  in  the  morning; 
that  we  must  wait  until  the  sun  is  up,  and  to  give  them  a  little 
lukewarm  water.  Now  this  gentleman  keeps  one,  two,  or  three 
thousand  hens.  I  think  when  I  was  there  he  had  about  two 
thousand,  and  he  tells  us  that  they  must  depend  upon  what 
they  get.  He  is  getting  eggs  from  them.  Now  it  would  be  of 
great  value  if  he  could  come  before  us  at  some  time  and  tell 
us  what  the  percentage  is,  or  could  tell  the  world  what  per- 
centage of  eggs  he  gets  from  one  of  his  colonies  of  fifty  hens. 
That  is  what  the  people  want  to  know.  If  Mr.  Tillinghast, 
with  his  information  and  ability,  could  see  his  way  clear  to  give 
us  that  information  as  to  egg  yield  per  month  for  twelve 
months  from  just  one  of  his  colonies,  he  will  benefit  every 
single  man  that  is  giving  his  life  to  the  study  of  poultry.  I 
wish  to  impress  upon  him  the  duty  of  keeping  for  the  informa- 
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tion  of  the  poultrymen  of  the  world,  a  record  during  the  twelve 
months  from  the  time  he  goes  home  tonight  of  at  least  one 
pen,  so  that  a  year  from  now  he  can  tell  us  what  that  pen  did 
per  month  during  the  year;  That  is  what  we  want  him  to  tell 
us,  because  he  is  on  the  road  to  a  great  success  or  a  great  fail- 
ure under  this  twentieth  century  style  of  breeding  hens. 

Mr.  TiLLiNGHAST.  I  wiU  say  to  my  brother  in  reply  to 
that,  that  I  hope  some  time  to  give  the  public  some  figures,  but 
our  plant  now  is  in  an  embryonic  stage.  We  have  not  been  able 
to  keep  a  record  which  the  public  might  deem  satisfactory. 
We  are  sometimes  handicapped  with  help.  Sometimes  a  man 
that  is  used  to  doing  all  sorts  of  work  about  the  place  gets  sick 
and  we  have  to  do  it  ourselves.  All  those  things  enter  into  the 
cost.  I  have  had  a  record  which  has  been  kept  to  the  satisfac- 
tion of  Tillinghast,  but  not  for  the  public  perhaps.  Some  time 
I  mean  to  have  figures  that  can  be  given  out.  When  I  get  my 
plant  covered  with  poultry,  I  shall  expect  that  the  figures  will 
mount  up  into  the  thousands.  I  am  afraid  if  I  give  figures  to 
the  public  that  they  would  question  my  veracity. 

Mr.  Graham.  Mr.  Chairman,  I  would  say  that  at  the  Ex- 
periment Station  at  Storrs,  we  are  taking  up  that  very  question. 
We  have  now  several  pens  of  stock  that  are  getting  snow. 
Those  birds  have  been  getting  cold  water  before  breakfast 
since  about  the  first  of  November.  We  have  several  other  pens 
which  are  getting  warm  water  twice  a  day,  and  have  been  since 
tlie  first  of  November.  Sixteen  pens,  I  believe.  The  others  are 
getting  cold  water.  When  they  jump  oflF  the  perch  in  the 
morning  they  get  a  nice  cold  drink.  Before  very  long  we  will 
be  able  to  give  you  some  data. 

Mr.  Tillinghast.    How  do  those  birds  do  that  eat  snow? 

Mr.  Graham.  We  have  only  had  snow  a  couple  of  days, 
Mr.  Tillinghast. 

Mr.  Stockman.  The  gentleman  says  on  the  platform  here 
that  he  is  not  telling  what  he  does  but  what  he  would  do  on 
his  ideal  one  hundred  acres.     I  would  like  to  inquire  if  he  is 
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using  this  method  to  any  extent  on  his  poultry  plant  at  the 
present  time.    I  have  kept  poultry  more  or  less  for  some  time, 

1 

and  twenty-five  per  cent,  of  my  hens  are  laying  now,  but  I  am 
not  feeding  them  snow  for  drink. 

Mr.  TiLLiNGHAST.  I  would  advise  the  gentleman  to  try 
one  pen  with  the  same  method,  to  give  one  pen  snow  and  the 
others  water.  Perhaps  the  first  day  the  snow  might  not  have 
the  desired  eflFect.  I  think  a  hen  wants  to  get  used  to  the  con- 
dition, perhaps,  or  to  the  use  of  snow.  I  will  guarantee,  how- 
ever, that  you  will  get  eggs  from  snow.  A  gentleman  came  to 
my  place  about  two  years  ago.  He  had  about  a  hundred  hens. 
He  was  not  getting  the  eggs  he  should.  I  showed  him  some 
pens  that  had  not  had  anything  but  snow  all  winter,  and  I  was 
getting  about  two-thirds  from  those  pens.  I  said  to  him,  "  If 
you  will  follow  my  prescription,  you  will  get  eggs  in  two  weeks' 
time."  "Why,"  he  said,  "I  will  do  anything."  I  asked 
him  how  he  fed  his  hens.  He  said  he  carried  down  some  warm 
water  about  eight  or  nine  o'clock  in  the  morning,  and  then  he 
gave  them  some  potato  peelings  and  such,  and  then  scattered 
a  little  corn  in  the  winter.  "  Why,"  I  says,  "  your  hens  are 
half  starved."  "  Why,"  he  says,  "  they  tell  me  there  is  danger 
in  getting  them  too  fat."  I  told  him  to  get  a  bag  of  wheat 
screenings,  and  a  bag  of  scraps,  and  to  give  them  all  the  com 
at  night  they  would  eat;  to  never  mind  about  the  hot  water, 
but  to  open  the  little  door  so  that  they  could  help  themselves 
to  snow.  I  asked  him  to  try  that  plan  and  then  report.  The 
next  time  I  saw  him  he  said  he  was  getting  eggs  from  the 
hens  and  had  not  watered  them  at  all. 

Secretary  Brown.  I  do  not  think  the  speaker  has  answered 
the  question  of  the  gentleman  from  Morris.  The  gentleman 
from  Morris  asked  Mr.  Tillinghast  if  he  pursued  the  methods 
that  he  would  pursue  if  he  was  a  boy  again. 

Mr.  Tillinghast.  Why,  that  would  be  self-evident.  Any 
method  that  I  would  pursue  with  the  information  I  have 
gained  by  experience  and  observation  I  would  certainly  pur- 
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sue  if  I  were  to  start  over  again.  I  am  practicing  whatever 
I  am  preaching.  Most  certainly,  I  am  using  the  method  that 
I  am  speaking  of. 

Question.  I  would  like  to  ask  the  gentleman  this  ques- 
tion. He  says  he  has  four  brooding  houses  on  an  acre.  How 
does  he  keep  those  hens  properly  divided  up?  Do  you  have  a 
wire  fence  between  the  houses  ? 

Mr.  TiLLiNGHAST.  We  have  no  fence  except  the  fence 
around  the  whole  place  to  protect  the  stock  from  dogs.  Dogs 
sometimes  get  in,  and  we  have  lost  at  times  a  good  many  hens. 
We  have  no  division  fences  except  between  the  breeding  and 
laying  stock.  The  stock  on  our  fifty  acres  is  our  laying  stock. 
We  do  not  keep  any  cockerels  there,  but  we  are  keeping  that 
stock  entirely  for  the  purpose  of  raising  market  eggs.  We  have 
those  houses  scattered  about,  and  there  is  no  difficulty  in  get- 
ting the  hens  to  divide  themselves  up  properly  among  the 
houses.  If  you  have  ever  noticed,  where  there  has  been  a  brood 
of  chickens,  and  you  try  to  get  those  chickens  into  the  hennery 
and  notice  how  tenacious  they  are  to  get  back  to  the  house. 
It  is  the  same  way  when  they  grow  up.  It  is  an  old  saying 
that  a  hen  will  come  home  to  roost  every  time. 

Question.  I  understood  the  gentleman  to  say  that  he  only 
fed  his  chickens  once  a  week,  and  then  later  on  he  said  some- 
thing about  feeding  them  every  night.  I  would  like  to  under- 
stand how  he  does,  if  he  only  feeds  them  once  a  week. 

Mr.  TiLLiNGHAST.  We  feed  just  once  a  week.  That  is, 
the  hoppers  are  filled  once  a  week.  Of  course,  in  the  summer, 
we  do  away  with  the  cracked  com.  We  feed  cracked  com 
more  to  give  color  to  Xht  yolks.  In  the  winter  if  you  feed  a 
hen  on  wheat  screenings  altogether,  the  yolk  is  not  so  desirable. 
If  you  want  to  make  a  bright  golden  yolk,  the  com  is  better. 
We  supplement  the  other  food  in  the  winter  with  cracked  com 
because  I  want  the  hen  to  eat  all  she  can,  and  com  does  no 
harm,  even  if  she  does  eat  all  she  can  of  wheat  screenings. 
If  this  is  given  at  night,  the  hens  have  a  long  time  to  grind  it 
up  through  the  night. 
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Now  on  a  place  of  fifty  acres  of  fruit,  instead  of  buying 
fertilizers,  commercial  fertilizers,  fine  bone,  and  such  things, 
I  would  not  bring  the  fertility  of  the  west  here  to  the  east, 
but  I  would  buy  my  com  by  the  carload  and  let  the  hens  grind 
it  Also  feed  the  cracked  bone  and  let  the  hens  grind  it.  They 
will  grind  it  finer  than  any  mill  can  do,  and  give  it  back  to  you 
in  a  more  available  form  for  plant  food.  So  in  this  way  we 
have  a  double  profit.    We  have  no  fertilizer  bills. 

Question.  I  would  like  to  ask  Mr.  Tillinghast  if  he  has 
ever  used  the  stuffing  process. 

Mr.  Tillinghast.      I  never  have. 

Question.  Do  you  consider  it  any  advantage  to  feed  warm 
food 'once  a  day  to  your  poultry? 

Mr.  Tillinghast.  Why  no.  Not  any  great  advantage, 
and  yet  if  I  had  certain  material  that  I  wanted  to  get  rid  of,  if 
I  could  not  feed  it  well  in  a  hopper,  perhaps  in  the  winter  if  I 
had  help  that  was  not  doing  anything,  I  could  feed  it  that  way. 
I  would  not  want  to  feed  it  to  breeding  stock.  I  prefer  to  feed 
the  flock  as  much  as  possible  from  the  hopper.  About  twenty 
years  ago,  when  I  commenced,  I  was  away  from  home  a  good 
deal  through  the  day,  and  did  not  reach  home  at  night  until 
four  or  five  o'clock.  At  that  time  I  found  my  poultry  was  all 
on  the  roost.  It  was  too  late  to  feed  them.  I  used  to  get  up 
at  five  o'clock  in  the  morning  and  give  them  a  hot  food.  I 
thought  I  had  to  do  it.  And  then  at  noon  I  gave  them  some 
kind  of  grain  to  scratch  for,  and  at  night  I  used  to  give  them 
com.  That  practice  was  not  very  satisfactory.  I  conceived 
the  idea  of  making  a  kind  of  hopper.  I  had  a  little  boy  about 
five  or  six  years  old,  who  was  old  enough  to  do  what  I  told  him 
as  near  as  he  could.  I  put  the  grain  in  the  hopper,  and  had  the 
little  boy,  about  three  o'clock,  go  out  and  open  the  door  to  the 
hopper.  His  mother  would  send  him  down  to  open  that  door. 
The  hens  could  get  it  at  that  time  and  go  on  the  roost  with 
full  crops. 
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One  advantage  of  this  system  of  dry  feeding  from  a  hopper, 
is  that  you  can  get  along  with  less  intelligent  labor.  Most 
any  man  is  intelligent  enough  to  fill  a  hopper,  but  it  requires 
more  or  less  of  an  expert  to  feed  soft  food.  I  have  had  men, 
and  they  would  overfeed  or  underfeed.  If  too  much  was  placed 
before  the  fowls,  then  it  was  left  to  sour  and  spoil,  and,  as  a 
consequence,  I  used  to  have  fowls  in  the  hospital  a  good  deal 
of  the  time.  I  have  no  use  for  that  system  now.  The  hens 
are  kept  now  under  natural  conditions.  We  are  bound,  of 
course,  to  lose  some  under  the  best  conditions. 

Question.  I  would  like  to  ask  the  gentleman  if  he  can 
give  us  some  more  details  of  his  houses  and  what  they  cost. 

Mr.  TiLLiNGHAST.  I  think  there  are  some  papers  here  do- 
ing that.  I  take  quite  a  number  of  poultry  papers.  The 
"  Feather  "  is  a  good  paper,  and  there  is  a  picture  here  of  the 
colony  houses,  and  instead  of  explaining  the  details,  I  thought 
you  would  get  a  better  idea  if  you  took  that  and  examined  it 
You  can  then  see  the  way  it  is  built  up. 

The  President.  I  think,  gentlemen,  that  we  shall  have 
to  leave  this  discussion  temporarily.  We  have  another  gentle- 
man who  is  going  right  on  with  the  same  subject.  Mr.  Hun- 
ter is  going  to  speak  to  us.  We  should  be  glad  to  have  him 
come  forward  and  tell  us  about  "  Dry  Feeding;  the  new  Poul- 
try Culture." 

DRY-FEEDING;    THE    NEW    POULTRY    CULTURE. 

By  Mr.  A.  F.  Hunter. 

For  many  years  past  there  has  been  a  growing  dissatisfac- 
tion with  both  the  methods  employed  and  the  results  attained 
in  our  poultry  work.  The  methods  employed  have  involved  an 
excess  of  labor  and  the  results  attained  have  been,  in  far  too 
many  cases,  disappointing  —  the  disappointments  taking  the 
form  of  poor  health  of  flocks  of  both  mature  birds  and  the 
young  chicks,  resulting  in  a  lowered  egg-yield,  increased  mor- 
tality, diminishing  profits,  and  in  very  many  cases  an  abandon- 
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ing  of  the  poultry  business.  That  there  may  be  many  con- 
tributing causes  to  the  unsatisfactory  results  has  been  conceded 
by  poultry  writers,  among  them  unsanitary  conditions  in  the 
houses  and  ground  of  yards  poisoned  by  the  droppings,  ver- 
min infestation,  stock  debilitated  by  inbreeding  and  breeding 
from  late  hatched  and  consequently  immature  pullets  and  cock- 
erels, bungling  methods  of  feeding,  shutting  the  birds  up  in 
tight  houses,  etc.,  etc.,  etc., —  any  or  all  of  these  may  have 
helped  to  the  unsatisfactory  results  above  noted. 

In  the  last  few  years  observing  poultrymen  have  been  ex- 
perimenting along  two  different  paths,  in  the  hope  of  finding 
aids  to  better  results;  one  of  these  paths  being  to  more  and 
more  open  up  the  houses  to  fresh  air  and  sunlight,  the  other 
being  a  better  and  more  common-sense  method  of  feeding; 
the  first  of  these  we  have  not  time  to  study  in  detail,  merely 
pausing  to  observe  that  it  is  a  decided  gain  in  method,  and  sub- 
stantially improves  the  conditions  of  health  in  the  flocks  —  the 
second,  that  of  feeding,  gives  us  all  the  range  we  have  time  for 
today. 

That  quite  a  good  deal  of  the  trouble  we  have  been  having 
with  our  flocks  was  due  to  defects  in  methods  of  feeding  has 
come  to  be  the  opinion  of  many  observers,  and  of  late  the 
feeling  has  been  gaining  ground  that  the  feeding  of  a  cooked 
mash  is  a  serious  mistake.  One  reason  for  this  is  found  in 
the  fact  that  the  fowls  gobble  the  food  down  very  quickly,  far 
too  quickly  for  the  digestive  organs  to  properly  perform  their 
allotted  task,  and  the  results  have  appeared  in  the  form  of  indi- 
gestion, looseness  of  the  bowels,  and  other  symptoms  of  the 
birds  being  out  of  condition.  Not  infrequently  the  birds  have 
become  over  fat,  the  organs  become  engorged,  a  blood  vessel 
bursts,  and  a  fowl  is  found  dead  under  the  roost  in  the  morn- 
ing. The  explanation  of  this  is  that  feeding  a  cooked  mash  is 
"  forcing  "  the  birds  beyond  their  ability  to  digest  and  assimi- 
late ;  it  is  analogous  to  "  forcing  "  for  rapid  growth  of  tender, 
delicate  flesh  for  market,  and  the  process  is  all  right  for  chick- 
ens that  are  to  be  early  killed  for  the  table ;  for  that  definite 
purpose  the  quicker  the  growth  the  greater  the  profit.  But  for 
birds  that  are  to  endure  the  strain  of  persistent  egg-produc- 
tion, and  are  to  be  the  parents  of  strong,  vigorous,  bound-to- 
live  offspring,  the  "  forcing  "  process  invites  disaster,  because 
it  induces  and  continues  a  condition  of  tenderness,  which  is 
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exactly  opposite  from  the  hardiness  so  desirable  for  the  best 
results. 

The  conviction  that  feeding  a  cooked  (or  wet)  mash  is  a 
mistake  is  well  illustrated  in  the  statement  of  a  poultryman, 
writing  in  one  of  the  poultry  papers,  who  says :  "  When  I 
want  to  force  the  birds  to  heavy  egg-production,  I  feed  a 
cooked  mash,  but  when  I  want  to  get  good  strong-bodied 
eggs,  eggs  that  will  hatch  out  a  large  proportion  of  strong, 
vigorous  chicks,  I  feed  the  breeding  pens  a  dry  mash  and  all 
dry  grain  —  and  I  get  eggs  that  will  hatch !  "  There  is  a  clear 
statement  of  the  conviction  that  mash  feeding  is  a  mistake  if  we 
want  the  limit  of  strength  and  vigor,  and  who  does  not  ?  It  is 
clear  that  not  only  the  best  of  health  and  strength  is  desired  by 
all  who  want  the  best  profit  from  their  flocks,  and  it  is  being 
demonstrated  by  experiment  that  the  best  and  most  contin- 
uous egg-yield  is  gotten  by  a  radical  departure  from  the 
cooked-mashed  method  of  feeding,  and  adopting  the  method 
suggested  by  our  friend  quoted  above,  of  feeding  the  mash  dry 
and  supplementing  it  with  the  usual  feeds  of  dry  grains  and 
seeds. 

A  farmer  in  Illinois  tells  his  experience  in  feeding,  and 
how  he  came  to  adopt  the  dry- feeding  method.  He  says :  "  Af- 
ter reading  much  upon  the  subject  I  concluded  the  greater  part 
was  nonsense,  and  I  now  fully  believe  that  inside  the  next  ten 
years  feeding  poultry  in  every  stage  will  be  much  simplified. 
I  have  had  some  experience  in  growing  hogs,  and  did  consid- 
erable experimenting  with  feeding.  I  found  that  by  using 
ground,  mixed  grain,  fed  dry,  I  could  grow  a  prettier,  more 
shapely,  and  firmer  fleshed  hog,  than  by  feeding  a  slop. 

"  Nothing  under  the  sun  fed  in  its  natural  state  will  blow  up 
a  pig  to  such  an  extent  as  a  rich  slop,  and  no  pig  so  fed  will 
have  the  fine  symmetrical  appearance  of  one  that  is  fed  more 
in  accordance  with  nature.  I  fully  believe  the  slop-feeding  is 
destructive  of  the  digestive  organs  of  the  pigs,  and  also  fully 
believe  the  mash  business  for  chickens  and  hens  gives  the  same 
unfortunate  result.  Any  mash  will  begin  to  sour  soon  after 
being  eaten  and  subjected  to  the  heat  of  the  body,  and  this  too 
early  souring  of  the  food  in  the  crop,  before  it  is  properly 
passed  on  to  the  gizzard  and  intestines,  is  the  foundation  of 
sour-crop  and  bowel  trouble.  I  will  guarantee  you  that  if 
cracked  or  whole  grain  is  given  regularly  (and  not  in  spurts 
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now  and  then),  examination  of  the  crop  at  any  time  will  not 
reveal  that  sour  smell  so  frequently  noticed  in  mash-fed  hens. 

"  When  dry-fed,  a  chick  or  fowl  will  not  gulp  down  a  great 
amount  of  the  food  at  one  time,  and  I  fully  believe  that  with 
dry  feed,  moistened  with  saliva,  it  will  not  sour  nearly  so 
quickly  as  if  it  is  moistened  with  hot  water  or  milk.  If  my 
method  of  feeding  will  grow  good,  healthy  Plymouth  Rock 
pullets  to  ^eigh  seven  and  one-half  to  eight  and  one-half 
pounds  in  seven  to  eight  months,  I  believe  that  pullet  is  in  bet- 
ter shape  to  lay,  and,  if  continued  on  dry  food,  will  at  two  years 
of  age  lay  as  many  or  more  eggs  than  will  a  mash-fed  chick 
and  hen;  and  not  only  this,  but  the  eggs  will  be  larger  and 
more  fertile,  and  when  you  come  to  sell  the  carcass  it  will  have 
both  a  better  appearance  and  better  weight.  I  know  the  eggs 
I  am  getting  now  are  better  in  size,  color,  and  shell  than  any 
I  ever  bought;  I  mean  thirty-five  to  fifty  per  cent,  better  in 
quality,  and  this  I  attribute  to  my  having  adopted  the  dry- 
feeding  method.  I  am  certain  that  dry  food  properly  fed 
means  health,  with  no  sour-crop  and  no  bowel  trouble. 

**  When  I  began  dry  feeding  I  had  never  seen  an  article 
upon  the  subject.  I  knew  I  could  do  better  with  hogs  on  dry 
food,  but  had  never  studied  why.  I  knew  I  had  too 
much  to  do,  was  too  busy  with  the  farm  work,  to  grow 
chickens  with  mashes.  I  planned  my  year's  campaign  before 
a  chick  was  hatched,  that  is,  the  best  of  grain  and  sweet  milk 
before  the  chicks  all  the  time,  beef  scraps  also  and  charcoal 
accessible  all  the  time,  with  clover-hay  chaff  for  litter, 
and  good  range.  I  have  experimented  with  dry  feed  for  chicks 
for  two  years,  the  past  year  for  all  ages  of  poultry,  with  the 
best  of  success." 

That  tells  us  how  a  busy  farmer  out  in  Illinois  worked  out 
a  better  method  of  feeding  his  flocks,  better  because  it  cut 
down  the  work  fully  a  half,  and  gave  him  better  results,  both 
in  growth  of  young  chicks  and  in  egg-production.  He  had 
learned  that  he  grew  a  better  looking  hog,  and  one  that  the 
meat  of  was  firmer  and  better,  by  feeding  it  on  dry  grains,  and 
he  argued  that  if  all  dry  grains  were  better  for  a  hog  the  same 
method  of  feeding  would  give  better  results  with  chicks  and 
hens.  This  farmer  "  put  brains  "  into  his  work,  and  an  emi- 
nently satisfactory  saving  of  labor  combined  with  a  bettering 
of  resists,  was  his  reward. 
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Here  is  another  writer's  argument :  "  Well-bred  chicks 
are  naturally  hardy.  Chicks  born  of  strong  hardy  parents 
come  into  the  world  about  as  well  fitted  for  the  battle  of  life 
as  anything  we  know  of.  Given  half  an  opportunity,  fed  within 
the  bounds  of  reason  and  common  sense,  and  properly  brooded, 
it  seems  almost  impossible  to  kill  them.  They  have  an  ample 
coat  of  down  which  protects  them  from  almost  all  kinds  of 
weather  for  short  periods.  Given  a  well  regulated  brooder 
they  will  cheerily  run  out  into  an  almost  zero  temperature,  and 
apparently  be  as  happy  and  contented  as  though  it  was  warm 
summer  weather,  and  they  certainly  grow  much  better  than' 
when  placed  in  what  some  call  better  conditions.  They  eat  a 
mouthful  or  two,  kick  up  the  scratching  litter  in  search  of  a 
tidbit  of  seed  or  grain,  and  then  scamper  back  under  the  cover 
for  a  minute's  warming,  and  they  certainly  grow  much  better 
than  when  placed  in  what  some  may  think  more  favorable  con- 
ditions. Fed  improperly,  or  kept  at  too  warm  a  temperature, 
or  when  they  are  so  unfortunate  as  to  have  had  weak  parents 
on  one  or  both  sides,  the  reverse  conditions  seem  to  be  the 
result  —  they  are  about  as  delicate,  puny,  and  unsatisfactory 
atoms  of  mortality  as  the  world  produces. 

By  closely  studying  nature's  methods  with  chicks,  we  find 
that  the  mother  hen,  leaving  the  nest  when  the  chicks  are  from 
one  to  two  days  old,  does  not  have  a  chance  to  lead  the  way 
to  a  dough  dish  and  fill  them  up  with  an  indigestible  mess  of 
dough.  On  the  contrary,  she  starts  out  on  a  hunt,  if  she  is  im- 
disturbed,  she  makes  a  good  display  by  nightfall,  and  has  suc- 
ceeded in  filling  the  crops  of  her  numerous  family.  If  we 
could  dissect  those  crops  we  would  not  find  a  scientifically  pre- 
pared mixture  of  one  to  four,  or  one  to  five,  or  "  sixteen  to 
one,"  or  any  other  startling  array  of  chemical  combinations; 
instead  we  would  find  a  bug  or  two,  a  worm,  some  seeds  that 
we  may  have  carefully  planted  in  the  garden  a  day  or  two  ago, 
together  with  a  variety  of  weed  seeds,  and  plenty  of  grit  This 
composite  mass  has  been  gathered  together  in  ten  or  twelve 
hours'  time,  with  a  liberal  sprinkling  of  exercise  thrown  in, 
and  if  the  weather  conditions  are  favorable  and  the  mother 
hen  does  not  drag  the  youngsters  around  through  the  wet 
grass  too  much  in  the  morning,  she  usually  comes  out  at  the 
end  of  the  season  with  as  many  full  sized  chickens  as  she 
started  from  the  nest  with. 
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Instead  of  this  common-sense  method  of  feeding  chicks, 
the  usual  way,  when  the  old  hen  brings  off  her  brood,  is  to 
shut  her  up  in  a  coop  and  dump  down  on  a  board  in  front  of 
the  coop  all  the  wet  dough  she  and  the  chicks  ought  to  eat  in 
a 'day's  time.  Some  of  this  is  eaten,  but  most  of  it  is  trampled 
into  a  door  mat  for  the  youngsters,  and  in  an  hour's  time  looks 
much  like  the  dirt  surrounding  the  coop.  Exposed  to  the  hot 
Sim,  it  does  not  take  long  to  start  the  process  of  fermentation, 
and  we  soon  have  the  germs  of  bowel  trouble  growing  at  the 
rate  of  forty  miles  an  hour  I  The  books  say  that  chicks  should 
be  fed  five  times  a  day,  and  the  nervous  owner  argues  that  if 
five  times  is  good,  six  times  is  better,  and  soon  comes  around 
with  another  mess  of  wet  dough  which  he  deposits  on  the  top 
of  the  first  "  charge,"  and  there  is  now  a  sandwich  of  dough 
and  dirt  In  a  few  days'  time  the  chicks  begin  to  drop  off  one 
by  one,  the  common  manifestations  of  bowel  trouble,  such  as 
pasting  up  behind  and  watery  diarrhoea,  are  in  evidence,  and 
the  owner  begins  to  "  darn  the  chicken  business  "  or  else  he 
blames  the  man  from  whom  he  purchased  the  eggs  for  having 
inbred  stock,  and  we  have  another  of  the  many  cases  of  "  the 
chicken  business  don't  pay  nohow  I  " 

"  Perhaps  our  friend's  more  painstaking  neighbor  improves 
upon  this  method  and  bakes  the  mash  into  a  sort  of  bread, 
which  is  a  decided  improvement,  because  it  removes  the  greater 
part  of  the  water,  but  at  the  same  time  it  Considerably  increases 
the  labor.  His  chicks  certainly  do  better,  and  make  a  very 
good  growth  for  a  few  weeks,  and  he  begins  to  boast  that  the 
solutions  of  the  poultryman's  troubles  lies  in  cooking  the  food, 
so  he  invests  in  an  amateur  bakery  and  bakes  everything.  His 
chicks  apparently  continue  to  thrive,  but  as  the  weather  gets 
hotter  he  notices  some  bowel  trouble  among  the  half-grown 
birds;  these  die  and  he  shouts  that  cholera  has  struck  him, 
and  writes  to  the  editor  of  a  poultry  paper,  who  tells  him  it 
probably  is  cholera,  as  the  symptoms  he  describes  look  like 
that.  After  changing  the  method  of  feeding  once  or  twice, 
and  losing  half  of  his  flock,  he  gets  around  to  feeding  hard 
grain  and  pulls  the  remainder  of  them  through,  although  they 
are  not  now  as  large,  nor  nearly  as  healthy  as  chicks  raised 
under  the  natural  method  and  without  the  assistance  of  a  bake 
shopi" 
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This  graphically  describes  a  common  experience  in  feeding 
chicks,  but  does  not  explain  the  cause  of  the  difficulty,  which 
may  be  defined  as,  in  part  at  least,  a  too  rapid  eating  or  "  gulp- 
ing "  of  the  food.  One  poultry  writer  describes  it  as  follows : 
"  Your  mash- fed  chicken  gets  up  in  the  morning,  waits  around 
an  hour  or  two  until  the  feeder  gets  ready  to  bring  along  a 
bucket  of  hot  or  cold  mash,  which  is  thrown  down  on  a  board 
or  trough  and  a  wild  scramble  begins.  Elach  one  gulps  down 
what  he  can  reach;  the  weaker  get  a  little  and  the  stronger 
get  the  bulk  of  the  food.  If  the  mash  is  hot  it  raises  the  tem- 
perature of  the  bird  above  what  is  normal,  and  perspiration  is 
started,  which  is  far  from  what  should  be,  as  this  opening  of 
the  pores  of  the  skin  paves  the  way  for  a  chill  and  the  founda- 
tion of  colds  and  roup  is  laid.  The  food  goes  through  the  crop 
with  very  little  change  except  fermentation,  and  the  extra  work 
of  preparing  the  food  for  digestion  is  thrown  upon  the  gizzard 
and  intestines,  whereas  the  saliva  of  the  mouth  and  kneading 
of  the  crop  should  have  done  quite  a  little  towards  softening 
and  partly  digesting  it. 

"  The  cooking  of  food,  some  say,  makes  it  more  digestible, 
which  we  have  no  doubt  is  true,  but  the  question  arises  as  to 
what  particular  part  of  the  food  it  makes  more  digestible.  Of 
course,  the  starch  is  more  easily  digested,  but  the  protein  is  not, 
and  we  think  that  here  is  where  the  mischief  arises  from 
cooked  food.  The  simple  scalding  of  a  mash  makes  no  chemi- 
cal change  in  it ;  you  may  just  as  well  mix  it  with  cold  water 
as  hot,  the  chemist  tells  us.  The  writers  say  mix  the  mash  as 
dry  as  you  can  mix  it ;  if  it  is  better  to  mix  it  as  dry  as  possible, 
why  is  it  not  better  to  leave  the  water  out  of  it  entirely  ?  Surely, 
it  is  very  much  easier  to  mix  it  dry  than  wet.  '  But,'  it  is  ob- 
jected, 'the  fowls  won't  eat  it!'  This  is  true.  They  will 
not  eat  the  dry  mash  for  a  day  or  two,  when  they  have  been 
brought  up  on  the  wet-mash  ration,  but  brought  up  on  the  dry 
mash  they  eat  it  freely  and  whenever  the  appetite  prompts,  and 
it  never  stands  before  them  sour  —  the  last  spoonful  in  the 
hopper  is  as  sweet  as  the  first. 

"  Furthermore,  each  bird  gets  its  full  share.  There  is  no 
wild  scramble  for  the  heaps  of  wet  mash  in  the  trough.  A  bird 
goes  to  the  food  hopper  and  eats  two  or  three  mouth  fuls  of  the 
dry  mash,  taking  time  to  turn  over  and  properly  moisten  it  with 
saliva,  and  then  turns  away  to  search  for  other  bits,  as  a  seed 
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or  two,  or  a  grain  of  wheat,  or  oats,  or  barley,  or  kernel  of 
com;  there  being  no  frantic  scramble  for  the  feed-hopper 
there  is  ample  time  for  each  bird  to  help  herself  to  all  she 
wants,  and  they  all  get  their  full  share. 

"  The  pith  of  the  argument  for  dry-feeding  lies  in  that  eating 
slowly,  a  bit  at  a  time,  first  a  mouthful  of  dry  mash,  then  a 
bit  of  grain,  or  a  seed  or  two,  and  then  a  snip  at  a  clover  leaf 
or  head,  then  to  the  drinking  fountain  for  a  sip  of  water.  It 
does  not  take  us  long  to  discover  that  this  is  exactly  the  way 
the  fowl  or  chick  eats  when  running  wild  and  finding  its  food 
bit  by  bit  —  it  is  *  nature's  way  *  for  a  bird  to  feed,  and  if  we 
but  do  our  part  in  supplying  the  essential  food  elements  so  the 
birds  can  take  what  they  want  and  as  they  want  it,  the  condi- 
tions seem  to  be  right  for  them  to  eat  in  the  natural  way,  and 
they  will  eat  no  more  than  they  want  and  eat  it  in  the  way 
their  systems  can  best  appropriate  it." 

Dr.  Nottage,  of  Goshen,  Mass.,  who  is  a  sturdy  advocate 
of  the  dry- feeding  method,  says :  "  To  better  understand  the 
advantages  of  dry-feeding,  let  us  look  at  the  method  I  employ 
in  using  the  grains.  The  fact  that  I  have  gotten  rid  of  mixing 
and  cooking  mashes,  and  am  now  feeding  most  of  the  grain 
and  for  the  greater  part  of  the  time  from  feedhoppers,  shows 
how  much  easier  it  is  to  care  for  a  good  sized  flock  of  fowls. 
The  advantages  are  apparent  to  all  who  feed  their  flocks  four 
or  five  times  a  day,  and  are  constantly  fussing  with  them.  I 
have  come  to  be  spoken  of  by  the  farmers  around  here  as  *  the 
man  who  feeds  his  hens  twice  a  week,'  from  the  fact  that  dur- 
ing the  growing  period,  from  the  incubator  to  the  pullet  that 
is  about  beginning  to  lay,  I  feed  all  the  grain  and  beef  scraps 
from  feed  hoppers,  which  I  fill  twice  a  week.  Keep  in  mind 
that  all  young  stock  is  on  free  range,  and  the  laying  birds 
in  yards  so  ample  they  seldom  wander  to  the  ends  of  them ;  also 
that  this  laying  stock  is  let  out  to  wander  at  will  on  alternate 
days. 

"  I  would  not  advise  changing  suddenly  any  method  of  feed- 
ing, as  it  will  seriously  affect  the  egg  output  for  a  time;  but 
after  a  few  days  the  hens  will  be  laying  as  before.  The  best 
way  is  to  begin  with  the  chicks  right  from  the  incubator. 
Looking  at  the  subject  of  feeding  from  the  beginner's  stand- 
point, I  am  certain  that  fewer  mistakes  will  be  made  and  a  lar- 
ger number  of  chicks  raised  to  a  healthy  maturity  by  feeding 
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dry  grains  and  beef  scraps  from  feed  hoppers  kept  constantly 
filled,  provided  the  chicks  can  run  upon  grass  range.  There 
will  be  seen  no  rushing  and  trampling  crowds  of  chicks,  but  a 
contented  and  lively  set  of  youngsters  that  are  plump,  healthy 
and  happy,  although  on  free  range,  where  some  people  think 
they  are  likely  to  run  all  the  flesh  off  their  bones !  They  will 
also  find  time  to  dig  holes  in  the  dirt,  lie  under  the  shade  of  the 
trees  and  enjoy  life.  He  will  be  surprised  at  the  rapid  growth 
of  his  stock,  if  it  has  any  *  grow  '  in  it.  More  of  this  when  we 
speak  of  results.  Do  not  get  the  idea  that  an  experienced  poul- 
tryman  cannot  produce  like  good  results  with  his  mashes,  for 
he  certainly  can.  However,  let  a  beginner  start  with  mashes 
and  they  will  often  become  *  messes,'  and  more  chicks  will 
drop  out  of  the  race  than  if  he  adopts  the  plan  that  I  pursue 
with  mine. 

"  Have  plenty  of  grit  where  the  chicks  can  pick  it  up  for 
their  first  meal.  Get  your  miller  to  mix  together  one  part  of 
good  sound  wheat  to  two  parts  good  sound  corn  and  crack 
them  a  little  finer  than  common  cracked  com.  Put  a  small 
heap  of  this  in  the  front  of  the  brooder,  and  beside  it  a  small 
heap  of  dried  beef  scraps,  from  which  the  coarser  pieces  have 
been  sifted  out ;  this  sifting  out  of  the  coarse  pieces  to  continue 
till  the  chicks  are  big  enough  to  eat  the  scraps  as  they  come 
to  hand.  If  you  have  skimmed  milk,  keep  the  youngsters  on 
that  for  a  drink  until  they  become  a  little  tired  of  it,  which 
may  be  in  two  or  three  weeks ;  you  can  let  them  have  their 
choice  between  milk  and  water.  If  there  is  not  a  green  sod 
for  them  to  pull  and  work  at  when  they  get  into  their  second 
week,  chop  .up  some  onions,  or  lettuce,  or  cabbage,  and  let 
them  have  some  once  a  day.  Get  them  out  on  the  ground  as 
soon  as  there  is  a  blade  of  green  grass  to  be  seen  pushing 
up  through  the  sod. 

"  You  can  carry  the  birds  along  on  the  ration  of  half  wheat 
and  half  cracked  com,  with  the  beef  scraps  added,  until  the 
pullets  are  about  half  grown,  say  ten  to  twelve  weeks  old,  then 
the  grain  ration  is  gradually  changed  by  the  introduction  of 
the  best  grade  of  oats  till  in  a  couple  of  weeks  it  will  be  a 
fourth  oats,  a  fourth  wheat,  and  half  cracked  com,  and  on 
this  ration  they  are  left  to  grow  to  full  maturity.  The  addition 
of  oats  to  the  hoppers  is  to  strengthen  the  body-building  side  of 
the  ration,  oats  being  the  best  body-builder  of  all  the  grains. 
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In  this  simple  way  it  is  possible  to  grow  good,  strong,  healthy 
layers,  and  not  have  one  bit  of  fuss  about  *  balanced  rations ' 
and  forty  diflferenf  kinds  of  food.  When  the  pullets  show 
signs  of  getting  ready  to  lay,  which  they  will  do  by  October 
first,  if  they  are  hatched  in  April,  it  is  high  time  to  get  them 
into  the  quarters  they  will  occupy  during  the  winter,  and  it  is 
now  time  to  change  the  manner  of  feeding  somewhat." 

The  food  for  the  laying  hens  is  in  a  food-hopper  which  is 
divided  into  three  compartments,  each  holding  about  half  a 
bushel;  in  one  compartment  is  a  mixture  of  one-half  barley 
and  a  half  cracked  com,  in  the  middle  compartment  is  the  beef 
scraps  and  in  the  other  whole  oats.  This  food  is  there  in  the 
hoppers  all  the  time,  the  hoppers  being  re-filled  twice  a  week, 
and  never  being  empty,  and  they  eat  of  either  or  all  of  them 
just  as  they  choose.  It  is  evident  that  if  the  hoppers  were 
suflSciently  large  to  hold  a  full  week's  supply  of  grain,  they 
would  only  need  to  be  filled  once  a  week,  and  then  the  Doctor 
would  have  it  told  of  him  that  he  only  fed  his  hens  once  a 
week!  ' 

The  question  of  green-food  supply,  here  in  our  rigorous 
climate,  where  snow  covers  the  ground  for  many  weeks  and 
some  winters  as  much  as  four  months,  is  an  important  one, 
and  the  question  is  frequently  raised  as  to  feeding  something 
warm,  "  to  warm  up  the  birds  when  they  come  off  the  roosts." 
If  one  has  the  feeling  that  he  must  feed  something  warm,  by 
all  means  make  it  a  feed  of  steamed  clover,  cut  in  half-inch 
lengths,  and  the  green-food  supply  will  be  covered  at  the  same 
time.  The  freshening  of  the  cut  clover  by  either  steam  or 
hot  water  makes  it  more  palatable,  makes  it  considerably  like 
new-mown  hay  before  it  is  cured,  and  the  fowls  relish  it 
greatly.  They  also  relish  the  cut  clover  dry,  and  some  pro- 
gressive poultrymen  keep  a  wire-netting  pocket  of  cut  clover 
hanging  against  the  wall  of  each  pen,  the  clover  being  cut  in 
half-inch  lengths  and  a  half-bushel  at  a  time  put  in  the  pocket 
The  fowls  eat  a  good  deal  of  it.  The  usual  green  foods,  such 
as  beets,  turnips,  carrots,  cabbages  —  any  of  the  vegetables 
commonly  used  for  this  purpose,  can  be  fed  just  the  same  when 
the  grains  are  fed  in  hoppers  as  when  the  old-time  mash 
breakfast  was  fed,  followed  by  the  noon  and  night  feeds  of 
g^n  in  the  litter. 
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Another  prominent  poultryman's  method  of  dry-feeding  he 
describes  as  to  give  the  chicks  a  mixture  of  assorted  grains 
and  grit  about  the  size  of  a  pin  head  for  their  first  food.  With 
a  dish  of  beef  scraps  standing  constantly  before  them,  and  the 
fine  ground  food  thrown  in  litter,  with  plenty  of  green  food 
(cabbage  or  green  grass),  they  have  an  inducement  to  scratch 
from  sunrise  to  sunset,  and  they  take  the  food  slowly  and  natur- 
ally. With  the  beef  scraps  always  within  reach,  they  at  no 
time  crave  more  animal  food,  their  systems  rapidly  adapt  them- 
selves to  a  season  of  plenty,  and  nature  constructs  a  body 
planned  for  a  continuation  of  this  same  diet,  namely,  good, 
thick,  strong  leg  and  frame,  and  a  chicken  that  looks  ready  to 
eat  at  any  stage  of  the  game!  Long-bodied,  short-legged, 
hardy,  "  born-to-live  "  looking  fellows,  free  from  all  the  ills  and 
pains  of  chickendom,  and  fit  to  wrestle  for  a  living  through 
thick  and  thin,  through  good  weather  and  bad,  so  long  as  the 
food  holds  out. 

"  When  they  reach  the  age  of  six  to  eight  weeks,  we  grad- 
ually wean  them  from  the  small  grains  and  substitute  cracked 
corn  and  wheat,  place  them  in  colony  coops  on  grass  range, 
and  soon  discontinue  the  wheat,  feeding  cracked  com  and  beef 
scraps  in  hoppers,  feeding  once  a  week  or  oftener  as  the  size 
of  the  hopper  and  number  of  chicks  demand.  These  food- 
hoppers  should  be  made  quite  high  in  front,  three  inches  at 
least,  as  the  birds  are  always  trying  for  the  larger  pieces  of 
beef  scraps,  and  with  a  low  front  to  the  tray  of  the  hopper  they 
waste  quite  a  little  by  throwing  it  out  with  their  bills.  The 
hoppers  should  be  covered  with  waterproof  paper  to  prevent 
the  food  becoming  wet,  if  they  are  placed  outside  the  roosting 
coops ;  an  excellent  plan  is  to  have  a  small  *  shelter '  to  put 
the  food-hopper  under;  this  will  protect  it  from  the  rain  and 
give  the  birds  shelter  also  —  a  double  advantage.  This  system 
continues  until  the  sexes  are  separated,  and  then  we  place  the 
males  in  yards  sufficiently  large  so  the  birds  never  eat  them 
bare  of  grass.  Putting  the  cull  cockerels  which  we  intend  to 
market  in  pens  by  themselves,  we  compound  a  mixture  of 
equal  weights  —  corn,  wheat,  oats  and  barley,  ground  as  fine 
as  flour  —  if  we  can  induce  the  miller  to  reduce  it  to  that  fine- 
ness—  feed  it  dry  and  continue  the  beef  scraps  as  before. 
This  method  of  feeding  market  cockerels  has  given  us  fatter 
chickens  than  we  have  ever  been  able  to  produce  by  any  other 
method. 


1906.]  THE  NEW  POULTRY  CULTURE.  1 35 

"  A  mixed  lot  of  cockerels  is  about  as  uncomfortable  a  set 
of  individuals  as  is  ever  gotten  together,  and  this  method  of 
feeding  is  the  only  one  by  which  each  bird  can  be  fed  singly 
and  all  get  a  full  share.  Here  each  one  goes  to  the  hopper  and 
eats  as  long  as  he  has  plenty  of  saliva  to  moisten  the  food,  then 
moves  away,  allowing  a  weaker  brother  to  come  up  and  take 
his  turn.  They  must  necessarily  eat  slowly,  because  they  can 
swallow  only  a  small  amount  of  this  dry  mixture  at  one  time, 
and  thus  all  have  an  equal  opportunity  at  the  food. 

"  Here  the  digestion  of  the  food  begins  in  the  mouth.  If 
the  crop  of  one  of  these  birds  is  cut  open,  in  place  of  the  sour, 
partly  fermented  mess  that  is  found  in  the  crop  of  a  mash-fed 
chicken,  we  find  the  grain  as  sweet  as  ever,  but  smelling  as 
though  partly  cooked;  there  is  no  fermentation  of  any  kind, 
and  we  think  the  crop  now  does  the  work  nature  intended  for 
it  to  do. 

"  With  the  system  of  dry-feeding  and  the  chickens  on  range, 
the  hopper  of  food  awaits  them  immediately  they  are  off  the 
roost  in  the  morning ;  they  eat  a  little  and  then  start  upon  the 
day's  hunt  over  the  fields  for  the  bugs,  worms,  grasshoppers, 
and  grass,  which  go  to  make  life  one  sweet  dream  for  diem. 
At  any  time  during  the  day  that  their  appetites  dictate,  they 
can  call  around  at  the  coop,  get  a  supply  of  such  grain  and 
meat  food  as  they  desire,  and  eat  it  unmolested,  and  in  a  gentle- 
manly and  ladylike  manner.  Much  more  uniform  gains  result ; 
the  younger  and  weaker  chicks  thrive  as  well  as  the  larger 
and  stronger,  summer  chicks  grow  practically  as  well  as  the 
spring  hatched  —  and  bowel  trouble  is  a  thing  unheard  of  from 
the  shell  to  maturity;  the  essential  things  are  that  the  proper 
heat  be  maintained  in  the  brooders  for  the  baby  chicks,  plenty 
of  room  in  the  coops  for  them  to  be  comfortable  as  they  get 
older,  and  that  the  grain  and  beef  scraps  used  are  of  the  best 
quality. 

"  When  the  pullets  go  to  the  laying  houses  they  are 
fed  cracked  com,  wheat,  oats,  and  barley;  fifty  per  cent,  of 
this,  however,  is  cracked  com.  A  hopper  of  beef  scraps  is 
kept  constantly  before  them,  and  we  now  add  a  hopper  of  dry 
bran.  The  whole  g^ain  is  thrown  in  litter  two  or  three  times 
a  day,  as  convenience  dictates.  The  birds  are  made  to  scratch 
for  all  of  their  grain,  and  there  are  cabbages  for  them  to  eat 
constantly  before  them.    If  cabbages  are  not  plenty  we  use  cut 
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clover,  scalded  to  soften  it,  fed  in  deep  troughs.  '  We  have 
used  with  excellent  success  a  dry  mash,  consisting  of  twenty- 
five  per  cent,  com  meal,  twenty-five  per  cent,  beef  scraps  and 
fifty  per  cent,  bran,  fed  dry  in  boxes  during  the  morning,  giv- 
ing what  they  will  eat  up  by  noon,  when  we  give  a  light  feed 
of  whole  grain,  with  a  full  feed  at  night.  Hard  grain  is  thrown 
in  litter,  as  previously  noted,  and  while  this  ration  is  a  little 
cheaper  than  the  other,  because  the  dealers  put  the  poorer 
grades  of  corn  into  their  meal,  the  results  are  not  always  so 
satisfactory  as  we  could  wish,  and  for  that  reason.  A  good 
egg-yield  will  result  from  this  ration  if  the  ground  grain  and 
beef  scraps  are  of  good  quality.  We  have  no  difficulty  in  get- 
ting birds  to  one  or  two  pounds  above  standard  weight  by  this 
method,  and  we  Vant  to  say  that  we  believe  that  ninety  per 
cent,  of  the  chickens  raised  in  this  country  do  not  have  sufficient 
quantity  of  the  right  quality  of  food ;  what  is  called  over-feed- 
ing we  believe  would  be  more  correctly  expressed  as  improper 
feeding ! 

"  There  are  very  few  breeds  that  would  get  too  fat  to  lay 
if  properly  exercised,  and  we  have  yet  to  find  one  of  our  birds 
in  this  condition. 

"  As  to  fertility,  and  the  strength  of  the  germs,  we  believe 
no  system  of  feeding  can  equal  this  method.  The  eggs  uni- 
formly test  well,  and  the  germs  live  through  and  hatch  good, 
strong,  bound-to-live  chicks  that  are  ready  to  take  up  the  dry- 
feeding  method  as  their  ancestors  did.  No  weaklings  result, 
provided  the  other  conditions  surrounding  the  birds  are  right 
—  one  of  the  most  important  of  which  is  an  abundance  of  fresh 
air,  and  our  fowls  will  stand  an  almost  unlimited  amount  of 
this  if  the  houses  are  free  from  draughts  and  they  are  not  sub- 
jected to  the  daily  sweating  over  a  hot  mash.  Each  generation 
of  these  youngsters  seems  hardier  than  their  ancestors,  are 
more  cheaply  raised,  for  any  uplifting  of  the  general  health 
of  the  flock  must  be  reflected  in  the  decreased  mortality  of  the 
youngsters. 

"  The  labor  saved  is  no  small  item,  for  the  difference  be- 
tween feeding  the  chicks  three  times  a  day  with  grain,  plus 
the  cooked  Johnny-cake,  or  heating  the  water  and  stirring  up 
the  mash  for  a  large  flock  of  hens  —  and  having  the  food  al- 
ways accessible  to  the  chicks  in  summer,  and  the  dry  mash  with 
throwing  the  dry  grain  in  litter  in  winter,  amounts  to  a  saving 
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of  a  third  to  a  full  half  of  a  man's  time  and  physical  energy  — 
all  of  which  we  have  demonstrated  to  our  complete  satisfaction 
is  labor  wasted.  This  labor  directed  to  other  details,  and  the 
poultry  work  is  full  of  them !  —  will  grow  the  chicks  and  care 
for  the  flocks  much  better,  or  will  allow  double  the  numbers 
to  be  kept  with  the  same  number  of  steps  taken  daily.  Experi- 
ment has  demonstrated  that  quite  as  many,  if  not  more,  eggs 
will  result,  than  from  the  mash-feeding  system,  and  *any  old 
stock  that  is  kept  over  will  be  found  to  lay  nearly  as  well  the 
second  year  as  the  first,  the  birds  lay  better  through  the  molt, 
there  is  less  mortality  among  the  adult  birds,  and  the  profits 
will  be  found  to  be  on  the  right  side  of  the  ledger  when  the 
accounts  are  made  up." 

An  excellent  test  of  the  dry-feeding  method  was  made  at 
the  Maine  Experiment  Station  this  last  year,  the  report,  g^en 
in  Bulletin  No.  117,  of  that  station,  confirming  many  of  the 
claims  made  by  the  advocates  of  the  dry-feeding  method  of 
rearing  chicks  and  feeding  adult  fowls.  After  describing  the 
former  method  of  feeding  the  chicks,  which  includes  two  feeds 
of  mash  a  day,  the  bulletin  says  : 

"  Until  last  season  we  had  continued  feeding  two  feeds  of 
cracked  com  and  wheat  and  two  of  mash  daily  as  long  as  the 
birds  remained  in  the  field.  Last  June  we  had  1400  chickens 
well  started,  and  we  changed  the  plan  of  feeding  by  keeping 
cracked  corn,  wheat,  and  beef  scrap  in  separate  slatted 
troughs  where  they  could  help  themselves  whenever  they  de- 
sired to  do  so.  Not  more  than  one-fourth  of  the  grain  was 
wheat  for  the  pullets,  while  in  the  cockerel  division,  nothing 
oyster  shell  were. always  supplied.  There  were  no  regular 
but  cracked  com  and  beef  scrap  were  fed.  Grit,  bone,  and 
hours  for  feeding,  but  care  was  taken  that  the  troughs  were 
never  empty. 

"  The  results  were  satisfactory.  The  labor  of  feeding  was 
far  less  than  that  required  by  any  other  method  we  have  fol- 
lowed. The  birds  did  not  hang  around  the  troughs  and  over- 
eat, but  helped  themselves  —  a  little  at  a  time  —  and  ranged 
off,  hunting  or  playing  and  coming  back  again  when  so  in- 
clined to  the  food  supply  at  the  troughs.  There  was  no  rush- 
ing or  crowding  about  the  attendant  as  is  usual  at  feeding 
time  where  large  numbers  are  kept  together.  While  the  birds 
liked  the  beef  scrap,  they  did  not  over-eat  of  it. 
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"  During  the  range  season  —  from  June  to  the  close  of 
October  —  the  birds  ate  just  about  one  pound  of  the  scrap 
to  ten  pounds  of  the  cracked  corn  and  wheat.  They  had  op- 
portunity to  balance  their  rations  to  suit  themselves  by  having 
the  two  classes  of  food  to  select  from  always  at  hand.  It  would 
seem  that  we  had  not  been  far  wrong  in  our  previous  feeding, 
as  the  birds  used  just  about  the  same  relative  amounts  of  scrap 
to  other  food,  when  they  had  liberty  to  do  so,  that  we  had  for- 
merly mixed  in  for  them. 

"  We  are  not  able  to  say  whether  this  method  is  more  or  less 
expensive  of  material,  than  when  we  fed  the  four  feeds  each 
day  at  regular  hours.  As  near  as  we  could  calculate,  there 
were  no  appreciable  differences. 

"  The  birds  did  well  under  this  treatment.  The  cockerels 
were  well  developed  and  we  never  raised  a  better  lot  of  pullets. 
The  first  egg  was  laid  when  the  oldest  pullets  were  four  months 
and  ten  days  old.  For  the  last  six  years  the  pullets  have  been 
from  four  months  and  ten  days  to  four  months  and  twenty 
days  old  when  the  first  eggs  were  found.  This  year  we  shall 
make  another  change  by  adding  dry  mash  to  the  menu  —  hav- 
ing a  trough  of  that  material  besides  the  ones  containing  beef 
scrap  and  cracked  com.  The  difficulty  of  keeping  the  food 
clean  and  dry  during  continued  exposure  is  nearly  overcome  by 
using  troughs  with  slatted  sides  and  broad,  detachable  roofs. 
We  make  them  from  six  to  ten  feet  long,  with  the  sides  five 
inches  high-  The  lath  slats  are  two  inches  apart  and  the 
troughs  are  sixteen  inches  high  from  floor  to  roof.  The  roofs 
project  about  two  inches  at  the  sides  and  effectually  keep  out 
the  rain  except  when  high  winds  prevail. 

The  roof  is  very  easily  removed  by  lifting  one  end  and 
sliding  it  endwise  on  the  opposite  gable  end  on  which  it  rests. 
The  trough  can  then  be  filled  and  the  roof  drawn  back  into 
place  without  lifting  it.  This  arrangement  is  the  best  of  any- 
thing we  have  found  for  saving  food  from  waste  and  keeping 
it  in  good  condition.  When  dry  mash  is  used  in  it,  there  is 
considerable  waste  by  the  finer  parts  being  blown  away.  When 
used  for  that  purpose  it  is  necessary  to  put  it  in  a  sheltered 
place  out  of  the  high  winds." 

The  dry-feeding  was  continued  with  the  pullets  thus  raised* 
with  decidedly  satisfactory  results.    The  report  says : 
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"  On  the  first  of  last  November  we  began  feeding  550 
April  and  May  hatched  pullets  wholly  on  dry  food.  They  were 
in  the  curtain-front  houses  with  warm  elevated  roosting  closets 
and  in  flocks  of  50,  100,  and  150.  At  five  o'clock  in  the  morn- 
ing the  flocks  of  fifty  birds  were  given  two  quarts  of  cracked 
com;  at  half-past  ten  they  had  one  quart  of  wheat  and  one 
quart  of  oats.  This  dry  material  was  all  spread  on  the  litter 
on  the  floor  but  was  not  raked  in.  Along  one  side  of  the  pens 
were  feed  troughs  with  slatted  fronts,  in  which  was  kept  a  sup- 
ply of  the  dry  material  of  which  the  moist  mash,  before  de- 
scribed, was  composed.  These  troughs  were  never  allowed  to 
remain  empty  when  the  supply  was  exhausted.  The  dry  mash 
was  constantly  within  the  reach  of  all  birds  and  they  helped 
themselves  at  will.  Oyster  shell,  dry  cracked  bone,  grit,  and 
charcoal  were  accessible  at  all  times.  A  moderate  supply  of 
raw  mangolds  and  plenty  of  clean  warm  water  was  furnished 
them.  When  they  were  first  put  upon  this  ration  they  were 
not  acquainted  with  the  dry  mixture  in  the  troughs  and  ate  of 
it  sparingly,  but  in  three  or  four  days  they  were  using  as  much 
of  it  as  at  any  later  time  until  they  got  to  laying  heavily.  When 
the  feeds  of  cracked  com,  wheat,  and  oats  were  given,  the  birds 
were  always  ready  and  anxious  for  them  and  would  scratch 
in  the  litter  for  the  very  last  kernel  before  going  to  the  troughs 
where  an  abundance  of  food  was  in  store. 

"  It  was  very  evident  that  they  liked  the  broken  and  whole 
grains  better  than  the  mixture  of  the  fine  materials;  yet  they 
by  no  means  disliked  it,  for  they  helped  themselves  to  it  —  a 
mouthful  or  two  at  a  time  —  whenever  they  seemed  to  need  it, 
and  never  went  to  bed^  with  empty  crops  so  far  as  we  could 
discover.  They  apparently  did  not  like  it  well  enough  to  gorge 
themselves  with  it,  and  sit  down,  loaf,  get  over-fat  and  lay 
soft-shelled  eggs,  as  is  so  commonly  the  case  with  Plymouth 
Rocks  when  they  are  given  warm  morning  mashes  in  troughs. 

"  Some  of  the  advantages  of  this  method  of  feeding  are 
that  the  mash  is  put  in  the  troughs  at  any  convenient  time, 
only  guarding  against  an  exhaustion  of  the  supply,  and  the  en- 
tire avoidance  of  the  mobbing  that  always  occurs  at  trough 
feeding  when  that  is  made  a  meal  of  the  day,  whether  it  be  at 
morning  or  evening.  There  are  no  tailings  to  be  gathered  up 
or  wasted  as  is  common  when  a  full  meal  of  mash  is  given  at 
night  The  labor  is  very  much  less,  enabling  a  person  to  care 
for  more  birds  than  when  the  regular  evening  meal  is  given. 
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"  We  cannot  give  the  results  of  a  full  year's  feeding  in  this 
way,  as  we  have  practiced  it  only  from  the  first  of  last  Novem- 
ber to  the  close  of  June.  The  number  of  hens  lost  during  the 
winter  has  been  less  than  ever  before,  even  when  they  were 
kept  in  the  same  style  of  houses.  We  can  ascribe  this  to  no 
other  cause  than  that  the  birds  did  not  overload  with  food  at 
any  time.  We  have  never  had  so  many  eggs  laid  during  the 
winter  months  by  a  like  number  of  hens,  but  that  may  be  due 
to  better  breeding,  or  to  the  open-front  houses  which  the 
birds  occupied. 

"  During  the  months  they  were  not  laying  heavily,  the  con- 
sumption of  mash  was  but  about  four  pounds  and  the  demands 
for  shell,  bone,  and  grit  were  less.  It  will  be  noticed  that  the 
proportion  of  wheat  fed  was  less  than  in  any  former  ration  we 
have  fed  and  that  the  cracked  com  was  increased,  thus  cheap- 
ening the  ration. 

"  The  average  yield  of  the  550  hens  during  March  was 
20.4  eggs  per  bird.  The  whole  number  of  eggs  laid  by  them 
during  the  six  months  from  November  ist  to  April  30  was 
42,126,  an  average  of  76  per  bird.  It  must  be  borne  in  mind 
that  these  birds  were  not  selected  but  were  the  whole  number 
of  chickens  reared  last  year." 

The  most  radical  of  all  methods  of  dry-feeding  is  that  fol- 
lowed by  Mr.  Tillinghast,  of  Vernon,  Conn.,  and  he,  literally, 
feeds  his  birds  but  once  a  week  and  waters  them  not  at  alll 
As  to  the  watering,  the  birds  go  to  near-by  springs  or  a  tiny 
brook  to  drink,  and  when  the  springs  and  brook  are  frozen 
and  there  is  snow  on  the  ground  they  eat  snow  for  their  drink. 

The  remarkable  thing  about  Mr^^  Tillinghast's  feeding 
method  is  the  very  few  grains  he  feeds;  the  ration  is  almost 
wholly  wheat  screenings  and  beef  scraps,  and  they  are  kept 
in  hoppers,  one  of  each  in  each  house,  and  are  accessible  to  the 
birds  all  the  time.  The  hoppers  for  the  wheat  screenings  are 
made  from  good  sized  boxes,  shoe  boxes  chiefly,  and  will  hold 
a  bushel  or  more  each,  a  supply  amply  sufficient  fof  a  week 
for  the  fifty  or  sixty  birds  in  a  house ;  the  hoppers  for  the  beef 
scraps  are  about  eight  inches  square  by  a  foot  and  a  half  high, 
and  will  hold  something  more  than  a  peck  each.  These  two 
hoppers  of  food  are  refilled  once  a  week,  and  an  ample  sup- 
ply is  always  at  hand. 
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The  very  small  addition  made  to  this  ration  is  a  remarkable 
feature  of  it.  In  the  winter  time  about  a  quart  of  cracked 
com  is  thrown  on  the  scratching  litter  on  the  floor  of  each 
house,  about  the  middle  of  the  afternoon,  when  the  wagon  is 
driven  around  to  collect  the  eggs ;  during  the  summer  the  beef 
scrap  is  likely  to  become  caked  in  his  hoppers,  so  they  will  not 
feed  down,  and  for  that  reason  Mr,  Tillinghast  stops  filling  the 
scrap-hoppers  about  the  first  of  May,  and  puts  about  a  pint  of 
beef  scraps  in  a  feed  trough  in  each  house,  at  time  of  driving 
around  to  collect  the  eggs.  The  birds  have  free  range  over  the 
fields  and  orchards  in  which  the  houses  are  located,  and  in  sum- 
mer can  get  abundance  of  green  food;  in  winter  a  supply  of 
v^etable  food,  of  such  roots  as  mangolds,  turnips,  sugar  beets, 
or  refuse  squashes,  is  fed  out  to  them,  and  a  wire-netting 
pocket  of  cut  clover,  dry,  is  hung  against  the  wall  for  them  to 
pick  from  —  it  is  surprising  what  a  quantity  of  this  dry  cut 
clover  the  birds  will  eat,  and  it  seems  to  fill  a  manifest  want  in 
the  balancing  of  the  ration. 

The  first  question  that  arises  is  as  to  the  profits  when  poul- 
try is  kept  on  this  go-as-you-please  plan,  and  unfortunately  Mr. 
Tillinghast  does  not  give  us  figures  of  egg-yield  to  prove  the 
profits.  It  will  be  evident  that  the  work  of  feeding  and  caring 
for  the  flocks  is  reduced  to  the  minimum ;  and  as  Mr.  Tilling- 
hast is  increasing  his  plant  and  stock  each  year  he  is  evidently 
satisfied  with  results.  He  has  housing  capacity  for  about  three 
thousand  head  and  last  winter  had  about  that  number  of  birds 
on  his  place ;  it  is  his  intention  to  increase  to  eight  to  ten  thou- 
sand head  and  he  claims  that  he  can  himself  care  for  five  thou- 
sand head  of  layers  housed  and  cared  for  upon  his  plan. 

We  visited  him  in  midwinter  and  saw  some  houses  of  pul- 
lets in  which  the  egg  collection  of  the  day  was  about  fifty  per 
would  feel  was  quite  satisfactory.  As  illness  had  prevented  his 
cent,  of  the  number  of  birds  in  each  house,  a  result  that  anyone 
getting  out  so  great  a  number  of  chickens  as  he  had  intended, 
he  was  carrying  over  a  very  large  proportion  of  old  stock,  and 
those  old  birds,  while  laying  some  eggs,  were,  as  always,  laying 
scantily.  At  that  visit  we  personally  went  around  to  more  than 
three-fourths  of  the  houses,  and  saw  but  one  bird  of  all  the 
g^eat  niunber  we  inspected  that  gave  any  indication  of  indispo- 
sition; that  bird  was  sneezing,  which  indicated  a  slight  cold. 
We  visited  him  again  this  summer,  when  the  hens  were  molt- 
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ing,  and  of  all  the  birds  we  looked  over,  probably  over  three 
thousand  in  all,  saw  but  two  that  seemed  out  of  condition,  and 
the  egg  yield  at  that  time  was  quite  as  good  as  could  be  ex- 
pected in  molting  time ;  some  of  the  pullets  had  even  then  be- 
gun to  lay. 

It  is  evident  that  if  a  ration  which  is  nine-tenths  wheat 
screenings  supplemented  in  winter  with  a  good  light  feed  of 
cracked  corn,  will  give  such  a  good  showing  in  general  health- 
fulness  of  the  flocks  and  tgg  yield  in  midwinter,  then  we  who 
have  expended  a  great  deal  of  time  in  compounding  a  mixed 
ration  and  feeding  three  times  a  day  have  thrown  away  our 
labor  and  pains !  The  tables  of  analysis  given  in  Bulletin  No. 
22,  of  the  United  States  Department  of  Agriculture,  show 
wheat  screenings  to  have  a  feeding  value  very  closely  approx- 
imating to  that  of  good,  sound  wheat  and  that  wheat  is  the  best 
food  of  all  the  grains  is  very  well  known. 

That  wheat  screenings  is  a  very  economical  food,  there 
is  good  proof  in  an  experiment  made  at  the  Connecticut  Ex- 
periment Station  last  summer.  Mr.  Graham  wished  to  test  the 
Tillinghast  method  of  housing  and  feeding  chickens,  and  had 
built  two  colony  houses  exactly  like  his.  In  one  of  these  houses 
he  put  44  Rhode  Island  Red  chickens,  that  were  hatched  April 
24th,  from  a  hundred  eggs  bought  of  a  farmer  living  near.  On 
June  5th  two  of  the  chickens  had  disappeared,  probably  having 
been  caught  by  some  animal  or  hawk,  and  the  42  chickens 
left,  then  about  six  weeks  old,  weighed  22  pounds  and  12 
ounces.  Twenty-four  of  them  were  pullets  and  eighteen  were 
cockerels;  on  the  29th  of  July  the  cockerels  were  killed  and 
dressed  for  market;  they  averaged  to  weigh  three  and  one- 
half  pounds  apiece  undrawn,  and  sold,  at  the  wholesale  market 
price,  for  82  cents  apiece.  The  cost  of  the  food  for  both  them- 
selves and  the  twenty- four  pullets  to  that  time  was  $4.28  —  the 
one  hundred  eggs  cost  five  dollars,  making  $9.28  as  the  cash 
outlay  for  the  forty-two  chickens  at  about  fifteen  weeks  old, 
and  there  had  been  a  cash  return  of  $14.76  for  the  cockerels 
sold,  and  the  twenty-four  pullets  were  left.  On  the  8th  of 
September  one  of  those  pullets  began  to  lay,  when  about  four 
and  one-half  months  old,  and  in  the  month  of  September  forty- 
eight  eggs  were  laid  by  that  lot  of  pullets.  Their  food  for  the 
first  two  weeks  was  commercial  chick-foods,  bought  of  deal- 
ers in  poultry  supplies,  and  after  that  was  wheat  screenings 
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supplemented  with  what  insects,  worms,  bugs,  etc.,  they  could 
pick  up  on  range.  Not  an  atom  of  meat  food  of  any  kind 
had  been  given  them,  no  milk  or  other  animal  food,  and  here 
we  find  the  remarkable  showing  of  Rhode  Island  Red  pul- 
lets reaching  laying  maturity  at  four  and  one-half  months  old 
on  wheat  screenings  alone,  supplemented  by  the  animal  food 
picked  up  on  the  range.  We  feel  justified  in  calling  this  a 
remarkable  showing ! 

And  the  grand  total  of  results,  as  evidenced  by  the  testi- 
monials coming  from  many  different  sources,  all  point  to  an 
equally  remarkable  showing  in  favor  of  the  dry- feeding  method 
of  feeding  both  chicks  and  fowls.  The  general  health  of  the 
flocks  is  better  than  where  the  cooked  mash  was  fed,  the  eggs 
are  larger,  stronger-bodied,  more  fertile  and  hatch  out  strong, 
vigorous  chicks  —  chicks  that  are  of  the  bound-to-live  kind, 
and  that  are  the  delight  of  their  owner.  Here  is  one  reported 
test  of  the  fertility  of  winter  eggs  from  dry-fed  hens : 

A  Mr.  Boulton,  living  in  Connecticut,  was  advised  by  a 
neighbor  to  send  to  Dr.  Nottage  for  some  eggs  from  which  to 
hatch  early  chicks,  and  sent  him  an  order  for  a  hundred  eggs, 
in  February.    The  following  is  his  verbatim  report  upon  them. 

"  We  put  yours  in  one  tray  (loo  eggs)  and  marked  them, 
and  in  the  other  tray  put  a  hundred  eggs  from  a  man  of  a 
great  deal  of  reputation,  who  feeds  mash.  I  wanted  to  test 
tfie  difference,  thinking  it  might  show  in  the  fertility.  Of  your 
hundred,  sixteen  were  infertile,  and  of  his,  sixty- four  1  I  paid 
the  same  price  for  both,  and  I  think  the  result  shows  well  for 
your  method  of  dry-feeding." 

Experienced  incubator  operators  well  know  that  the  meas- 
ure of  fertility  is  (approximately)  the  measure  of  weak  germs 
left  in  the  machines  at  the  first  test,  and  expect  that  about  the 
same  proportion  of  the  eggs  will  fail  to  hatch,  that  there  are 
infertile.  As  64  per  cent,  of  the  eggs  from  the  mash-fed  hens 
were  infertile,  it  is  fair  to  suppose  that  64  per  cent,  of  the  thir- 
ty-six eggs  remaining  would  be  weak  germs  and  fail  to 
hatch.  That  would  give  23  (plus)  of  weak  germs,  a^d  a  "  fair 
expectation  "  of  thirteen  chicks  to  hatch.  Of  the  dry- fed  hens' 
^^s,  there  were  but  16  per  cent,  infertile,  which  would  indi- 
cate but  thirteen  (plus)  weak  germs,  and  a  "  fair  expectation  " 
of  eighty  or  eighty-one  chicks  to  hatch.  Certainly,  quite  a  dif- 
ference there  1 
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Last  summer  we  were  visiting  a  large  poultry  farm  in 
southern  New  Hampshire,  and  the  manager  called  attention 
particularly  to  the  bright,  lively  appearance  of  the  youngsters, 
of  which  there  were  about  2,100  running  about,  some  of  them 
about  half  grown  then.  He  told  us  that  he  had  lost  but 
thirty-four  in  all,  out  of  that  great  number,  and  upon  our  ex- 
pressing surprise,  for  there  are  usually  a  greater  proportion 
than  that  which  are  born  weak  and  cannot  possibly  survive  the 
hardships  of  infancy,  he  told  us  it  was  a  fact,  and  that  a  care- 
ful census  of  several  of  the  older  families  had  proved  the 
correctness  of  the  records  of  mortality  among  them. 

At  the  Jordan  Farm,  Hingham,  Mass.,  they  raised  several 
thousand  chickens  each  year,  with  practically  no  loss  from  that 
scourge  of  chickenhood,  "  bowel  trouble,"  and  all  the  food  for 
the  first  weeks  is  Cyphers'  Chick  Food.  The  result  of  this  simple 
feeding  method  is  a  most  gratifying  growth  of  the  youngsters, 
who  seem  to  have*  no  set-backs,  and  to  grow  "  naturally,"  to 
grow  from  the  start,  without  having  any  time  lost  or  back- 
ward slips  to  make  up. 

The  most  remarkable  growth  of  young  fowls  of  which  we 
have  ever  heard,  was  a  pair  of  Barred  Rock  cockerels  castrated, 
and  grown  to  be  "  soft-roasters."  They  were  killed  the  day 
they  were  six  months  old,  and  weighed  (the  pair)  twenty-three 
pounds,  live  weight,  and  the  larger  one  weighed  ten  and  a  half 
pounds,  dressed.  They  were  grown  on  a  ready-mixed  chick 
food  for  the  first  weeks,  with  cracked  com  added  after  the 
first  four  or  five  weeks  to  increase  the  ration,  and  beef  scraps. 
The  last  two  months  the  ration  was  cracked  com  and  beef 
scraps,  and  the  total  result  was  a  growth  never  equaled  by  any 
other  method  of  feeding. 

A  New  Jersey  friend  writes  me : 

"  My  young  stock  this  year  are  simply  wonders  I  Some 
of  the  pullets  are  already  showing  good  sized  combs  and  wat- 
tles, and  from  appearances,  look  as  though  they  would  lay  by 
the  middle  of  September.  Some  of  the  capons,  hatched  March 
23d,  will  ^eigh  five  and  one-half  to  six  pounds  now ;  certainly 
a  fine  testimonial  to  the  dry- feeding  method.  All  I  have  to  do 
is  to  keep  the  hoppers  filled,  and  they  do  the  rest.  I  find  I  am 
this  year  raising  three  times  as  many  birds  as  last  year,  with 
only  about  one-half  the  labor." 

Let  us,  however,  turn  again  to  the  Maine  Station  bulletin, 
and  quote  the  statement  given  there.    This  is  a  State  expert- 
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ment  station  bulletin,  and  the  statement  has  the  weight  of  being 
an  official  report.    It  says : 

"  The  number  of  hens  lost  during  the  winter  has  been  less 
than  ever  before,  even  when  they  were  kept  in  the  same  style 
of  houses.  We  can  ascribe  this  to  no  other  cause  than  that 
the  birds  did  not  overload  with  food  at  any  time.  We  have 
never  had  so  many  eggs  laid  during  the  winter  months  by  a 
like  number  of  hens,  but  that  may  be  due  to  better  breeding,  or 
to  the  open-front  houses  which  the  birds  occupied. 

"The  average  yield  of  the  550  hens  during  March  was 
204  eggs  per  bird.  The  whole  number  of  eggs  laid  by  them 
during  the  six  months  from  November  ist  to  April  30th  inclu- 
sive, was  42,126,  an  average  of  76  eggs  per  bird.  It  must  be 
borne  in  mind  that  these  birds  were  not  selected,  but  were 
the  whole  number  of  pullets  reared  last  year.'* 

Doesn't  that  have  a  triumphant  ring  to  it?  Isn't  that  a 
most  convincing  proof  of  the  great  gain  of  dry-feeding?  That 
"we  have  never  had  so  many  eggs  laid  during  the  winter 
months  by  a  like  number  of  birds,"  and  "  the  number  of  hens 
lost  during  the  winter  has  been  less  than  ever  before,"  covers 
the  whole  range  of  profitable  work  in  egg  production ;  when  we 
get  more  eggs  during  the  winter  months  and  fewer  birds  die, 
we  may  feel  reasonably  certain  we  are  upon  the  right  road, 
that  we  are  making  the  best  of  success  with  our  poultry  work. 
Outside  of  the  question  of  saving  in  labor  and  there  is  a  de- 
cidedly g^eat  gain  there,  stated  to  be  as  much  as  a  third  to  a 
half  —  the  better  growth  of  the  youngsters,  and  the  better 
health  and  greater  egg  yield  of  the  la)dng  stock,  is  ample 
ground  for  adopting  the  dry-feeding  method  of  keeping  poul- 
try. 

DISCUSSION. 

The  President.  This  is  an  exceedingly  interesting  paper 
on  the  same  line  as  the  one  we  have  already  had.  Are  there 
any  further  questions? 

Mr.  Blakeman.  Mr.  Oiairman,  I  have  noticed  that  this 
gentleman  in  speaking  of  food  which  should  be  given  to  poul- 
try says  nothing  about  the  addition  of  shells.  Most  poultrymen 
think  that  the  addition  of  broken  shells  is  indispensable.  I  want 
Agr. — 10 
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to  inquire  whether  that  is  used  generally,  or  whether  he  recom- 
mends it. 

Mr.  Hunter.  It  is  used  universally.  It  goes  without  say- 
ing. That  is  the  reason  it  is  not  spoken  of.  Every  intelligent 
poultryman  keeps  a  supply  of  ground  shells.  Most  of  them 
pulverize  the  shells  into  fine  bits. 

Mr.  Wakeman.  May  I  ask  one  question?  I  do  not  keep 
a  large  number  of  poultry,  but  what  I  have,  have  been  kept  in 
a  very  convenient  place  on  my  farm  near  the  bam.  They  have 
been  there  a  number  of  years.  I  find  I  cannot  keep  them  there 
any  longer  on  account  of  the  condition  of  the  land.  I  am  told 
that  by  plowing  the  ground  once  or  twice  it  will  be  all  right  to 
use  again.  How  many  times  will  it  be  necessary  to  plow  it,  and 
how  long  must  it  be  kept  plowed  up  before  it  will  be  safe  for  me 
to  use  it  again  for  the  same  purpose? 

Mr.  Hunter.  I  should  want  to  do  it  two  or  three  times. 
If  I  were  in  your  place  I  would  move  the  chicks  to  new  ground. 
Your  chicks  will  do  better  on  new  ground.  A  thing  that  is 
worth  doing  at  all,  is  worth  doing  well. 

Mr.  TiLLiNGHAST.  Mr.  Chairman,  I  see  we  have  quite  a 
number  of  ladies  present.  I  wish  Mr.  Hunter  would  tell  them 
if  he  knows  of  any  ladies  who  are  successful  in  raising  chick- 
ens.   He  goes  all  over  the  country  and  he  knows. 

Mr.  Hunter.  Last  week  I  visited  a  farmer's  wife  in  Maine, 
who  keeps  about  five  hundred  head  of  Barred  Plymouth  Rocks. 
She  is  most  successful.  She  helps  her  husband  milk  the  cows, 
and  she  makes  butter  and  all  that  sort  of  thing,  but  she  finds 
time  amid  all  her  work  to  take  care  of  about  five  hundred 
Barred  Plymouth  Rocks.  She  gave  me  some  figures  which  I 
am  going  to  publish  in  my  paper  one  of  these  days.  She  makes 
an  average  of  two  dollars  apiece  on  from  four  hundred  and 
fifty  to  five  hundred  head.  It  is  a  better  average  by  a  good 
deal  than  from  her  cows. 

Mr.  President.  Our  program  having  been  somewhat 
overcrowded  this  morning,  Mr.  McGrew's  address  is  to  come 


1906.]  DEVELOPMENT  OF  POULTRY.  I47 

the  first  thing  this  afternoon  instead  of  this  morning.  Mr. 
McGrew  is  from  Washington,  D.  C,  and  is  to  continue  right 
along  on  this  same  subject. 

The  meeting  will  now  stand  adjourned  until  2  p,  m. 


AFTERNOON  SESSION. 

December  13,  1905. 
Music. 

Convention  called  to  order  at  2  p.  m.,  Vice-President  Seeley 
in  the  chair. 

The  President.  The  address  given  on  the  program  for 
1 1 130  this  morning  we  are  to  have  now.  We  had  chicken  this 
morning,  some  of  us  had  chicken  for  dinner  and  we  are  going 
to  have  more  chicken  this  afternoon,  and  we  are  going  to  have 
it  by  a  man  who  understands  it,  Mr.  McGrew,  of  Washington, 
D.  C 

THE  REAL  ORIGIN  AND  DEVELOPMENT  OF 
POULTRY  IN  MODERN  TIMES. 

By  Mr.  T.  F.  McGrew,  Washington,  D.  C. 

Mr.  President,  and  Ladies  and  Gentlemen: 
We  were  told  this  morning  that  the  hen  comes  home  to 
roost.  I  love  to  come  back  to  Connecticut.  I  was  born  in 
Ohio,  and,  as  you  know,  the  people  of  Connecticut  had  much 
to  do  with  the  early  settlement  of  the  State  of  Ohio.  When 
but  a  lad,  I  was  fond  of  poultry,  and  had  a  few  chickens  in  a 
shoe  box  in  the  comer  of  the  lot. 

In  1879,  w*^h  a  friend,  I  visited  the  Board  of  Trade  in  the 
city  of  Indianapolis,  and  while  there  made  the  statement  that 
we  expected  to  see  the  poultry  products  of  the  State  of  Indiana 
ultimately  far  exceed  the  pork  product  of  the  State.  The 
President  of  the  Board  of  Trade  replied  that  he  loved  to  see 
people  stand  by  their  oars,  but  he  said  he  would  as  much  ex- 
pect to  see  the  clouds  fall  as  to  see  that  statement  come  true. 
Be  it  said,  however,  to  the  honor  of  the  State  of  Indiana,  that 
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th'elast  census  shows  a  greater  number  of  dollars  and  cents 
in  poultry  and  its  products  in  that  State  than  in  pork. 

The  question  was  asked  just  as  we  were  adjourning  this 
morning,  if  we  knew  of  any  woman  who  had  been  successful 
in  the  cultivation  of  poultry.  This  same  census  states  the  fact 
that  five  millions  and  six  hundred  thousand  farms  reported  the 
growing  of  poultry.  We  all  are  familiar  with  the  fact  that  the 
largest  amount  of  poultry  grown  upon  the  farms,  is  grown  by 
the  women,  and  if  the  lords  of  creation  ever  reach  that  point 
where  they  will  permit  every  dollar  which  comes  from  poultr3r 
grown  by  women  to  go  to  them  rather  than  appropriating  it 
themselves,  the  next  census  would  show  seven  or  eight  hun- 
dred millions  of  dollars  credited  to  poultry  grown  by  women. 
Women  are  most  successful  in  the  business.  The  Board  of 
Trade  and  Commerce,  of  New  York,  credited  five  hundred 
and  twenty  millions  of  dollars  last  year  to  poultry  and  its 
products,  and  more  than  one-half  of  all  this  has  been  produced 
by  the  hand  and  physical  labor  of  women  and  children  through- 
out the  country.  Poultry  is  a  product  that  any  child  over  ten 
years  of  age  can  produce,  and  a  product  which  our  old  grand- 
fathers and  grandmothers  can  indulge  in  to  their  profit. 

Two  conditions  of  poultry  are  observed.  We  discussed 
this  morning  the  utility  side  of  poultry.  In  dealing  with  the 
utility  side  of  poultry,  as  generally  spoken  of,  people  say  that 
it  is  the  expectation  that  a  hen  will  lay  more  than  enough  eggs 
to  pay  for  its  feed  and  keep.  But  that  is  not  the  whole  story. 
Where  would  our  Short-horn  cattle,  our  Herefords,  our  De- 
vons,  and  our  Plymouth  Rocks  be  if  it  had  not  been  for  the 
fanciers  who  follow  the  show-room?  Fanciers  whose  effort 
has  been  constant  all  the  while  to  increase  the  quality  of  the 
stock,  and  who  have  increased  the  quantity  of  the  product 
irorti  about  twenty-five  or  thirty  eggs  to  a  hen  thir^  years 
ago  to  a  point,  according  to  the  last  census,  of  over  seventy. 
The  only  difference  between  the  utility  hen  that  lays  eggs  and 
the  show-room  hen  is  the  same  difference  that  exists  between 
our  daughters  and  our  wives  at  home  doing  their  work  and 
when  they  are  dressed  up  to  go  to  church.  Then  they  are  on 
dress  parade.  Poultry  in  the  show-room  must  be  in  the  finest 
condition  in  order  to  win  prizes.  Let  me  cite  to  you  what  I 
know  of  one  Wyandotte  hen,  in  her  seventh  year,  a  hen  which 
has  won  dozens  of  prizes  in  the  show  room.    She  is  a  celebrated 
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hen.  I  think  it  was  on  the  i6th  day  of  last  November  that  the 
hen  commenced  to  lay  again  this  fall,  and  up  to  the  time  I  heard 
last,  she  had  laid  seventeen  eggs  in  three  weeks.  Utility  is  the 
condition  of  the  fowl  for  that  purpose.  Exhibition  in  the  hall 
is  another  matter  which  simply  means  excellence,  elegant  con- 
dition and  the  pink  of  perfection  so  as  to  place  them  in  the  ex- 
hibition hall. 

I  have  been  asked  to  recite  the  history  of  the  origin  of 
poultry.  Before  going  into  that  dry  subject  I  wish  to  state 
this  fact  —  perhaps  I  will  cite  a  few  more  before  I  start  upon 
that  —  when  people,  not  familiar  with  figures,  delve  into  them, 
they  are  very  apt  to  go  a  little  astray.  When  I  asked  the  ques- 
tion this  morning  of  the  per  cent,  of  tgg  yield  of  Mr.  Tilling- 
hast's  hens,  I  did  so  in  good  faith.  You  will  hear  people 
thoughtlessly  say  we  get  ninety-four  per  cent,  fertility  from 
our  eggs.  We  hear  people  say  we  get  eighty  and  ninety  per 
cent  egg  yield  from  our  hens.  What  does  that  mean  ?  That 
does  not  mean  that  eighty  of  our  hens  lay  in  one  day.  Thirty- 
three  and  one-third  per  cent,  tgg  yield  in  round  nimibers  every 
year  is  one  hundred  and  twenty  eggs.  Taking  it  by  the  month, 
and  it  is  ten  eggs  per  month.  Sixty-six  and  two-thirds  per  cent, 
is  two  hundred  and  forty-five  eggs  per  year  from  a  hen,  and 
with  all  due  respect  to  all  the  records  of  the  world,  I  think 
that  all  the  hens  that  ever  laid  two  hundred  and  forty-five 
^gs  in  one  year  could  be  placed  in  one  small  wagon  and  hauled 
by  a  pony  ten  miles  away  to  market.  Let  us  deal  in  facts. 
There  is  nothing  in  facts  to  be  afraid  of,  but  do  not  let  us  be 
misled  by  them.  We  are  very  apt  to  gain  a  wrong  impression. 
People  do  not  mean  to  lead  you  astray,  but  the  man  who  says 
"  I  had  ninety- four  per  cent,  fertility  "  is  apt  to  unconsciously 
create  an  erroneous  idea.  Now  that  means  to  him  that  after 
he  had  made  his  last  test  ten  days  before  the  eggs  hatched, 
that  the  eggs  he  left  in  the  incubator  produced  ninety-four  per 
cent  of  living  chicks.  If  he  only  had  ten  eggs  left  in  the  in- 
cubator, he  does  not  count  the  other  ninety  which  have  been 
taken  out.  So  that  when  you  figure  it  down,  the  extreme 
probability  is  that  he  does  not. produce  to  exceed  twenty-five 
living  chicks  from  every  hundred  eggs  that  he  places  in  the  in- 
cubator. And  when  I  say  living  chicks,  I  mean  chicks  past 
one  week  old.  Every  single  chicken  that  goes  into  the  market 
in  the  United  States  has  cost  from  some  source  or  other  four 
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eggs  to  produce  it.  I  have  been  challenged  in  this  statement, 
but  I  have  sent  letters  out  until  I  am  tired,  and  I  have  received 
hundreds  of  answers  from  people  who  have  kept  account  both 
of  eggs  hatched  in  an  incubator  and  under  hens,  and  they  could 
not  prove  that  they  had  exceeded  twenty-five  living  chickens 
to  every  hundred  ^gs.  That  being  the  fact,  how  would  it  be 
possible  for  a  man  to  have  ninety-four  or  ninety-eight  per  cent, 
fertility.  In  the  same  way  if  the  hens  of  a  poultryman  pro- 
duced thirty-three  and  one-third  per  cent,  of  eggs,  it  would 
raise  the  average  of  seventy  to  a  point  where  it  would  add  al- 
most one  hundred  and  eighty-seven  millions  of  dollars  in  one 
jump  to  the  egg  product  of  this  country.  Those  are  things  that 
we  must  look  at.  If  a  man  has  got  a  hen  that  will  lay  one  hun- 
dred and  twenty  eggs  per  year,  and  those  eggs  are  sold  in  a 
good  fair  market,  he  can  make  from  a  dollar  to  a  dollar  and  a 
quarter  a  year  on  that  hen.  That  is  a  fact  without  any  stretch 
of  the  imagination  to  lead  up  to  it.  If  you  have  a  flock  of  hens 
that  are  producing  an  average  of  ten  each  per  month  of  egg 
yield,  you  ought  to  make  from  a  dollar  to  a  dollar  and  a  quarter 
per  year  from  every  one  of  those  hens.  You  ought  to  make  that 
much  over  the  cost  of  feeding  the  flock  and  the  care  of  the 
poultry. 

In  the  origin  of  poultry  we  have  simply  what  might  be 
called  the  theory  of  the  naturalist.  The  naturalists  of  early 
days  were  not  men  of  letters  or  men  of  great  information. 
They  gathered  information  from  what  they  saw  and  recorded 
it  as  best  they  knew.  Some  of  these  naturalists  have  accepted 
the  theory  that  all  of  the  numerous  families  and  varieties  of 
pigeons  have  descended  from  one  variety  known  as  the  Blue 
Rock  pigeon,  so  plentiful  throughout  many  of  the  continental 
countries.  We  are  told  that  our  chickens  have  descended  from 
one  Gallus  Bankiva,  or  the  Jungle  Fowl  of  India.  Following 
that  original  statement  comes  the  discovery  of  the  naturalist 
who  found  another  jungle  fowl  which  he  named  Sonnerati. 
We  are  taught  by  these  early  naturalists  that  these  two  were 
the  original  ancestors,  from  which  have  descended  our  poul- 
try. Naturalists  again  tell  us  that  the  most  immense  animal  in 
the  world  was  that  species  of  elephant  called  the  Mammoth. 
Later  they  discovered  the  great  Lizard,  and  within  a  few 
months  the  naturalists  of  the  Museum  of  Natural  History  in 
New  York  have  discovered  one  very  much  larger  than  any 
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of  the  Others,  so  that  they  had  to  call  it  Rex,  in  order  to  get  a 
name  superior  to  those  which  they  have  already  described. 

We  might  accept  the  theory  that  the  Jungle  Fowl  of  India 
was  the  ancestor  of  all  our  games  and  game  bantams,  but  I 
would  ask  the  scientist  and  the  naturalist,  and  I  would  appeal 
to  you  if  you  can  believe  that  the  mammoth  fowls  of  China, 
the  Shanghai,  the  Brahma,  and  Cochin  could  have  descended 
from  those  little  miniature  birds  known  as  the  Jungle  Fowl. 
I  think  that  other  sources  must  be  looked  for  beyond  all  this 
to  tell  us  the  truth  of  whence  they  came.  Perhaps  I  have  been 
led  a  little  astray  from  the  pathway  of  the  naturalist,  from  the 
fact  that  a  friend  of  mine  visited  China  some  twenty  years  ago, 
in  company  with  a  good  Catholic  father,  who  was  in  a  position 
to  have  great  insight  into  the  buildings  and  homes  of  the  Chi- 
nese people  of  a  class  much  like  our  Jesuits  here.  They  call 
them  their  retreats.  In  these  retreats  are  a  lot  of  people  and 
their  descendants  who  have  lived  there  for  ages  on  the  bor- 
ders of  the  Chinese  Empire.  These  people  have  records  which 
this  old  father  of  the  church  found  out,  went  so  far  back  be- 
yond anything  that  he  knew  of,  or  that  was  recorded  in  the 
Bible,  or  by  the  church,  that  he  said  he  was  afraid  that  if  it 
became  published  to  the  world  it  might  upset  the  Christian 
religion.  In  these  records,  the  part  that  I  was  interested  in, 
and  my  friend  as  well,  was  recorded  the  fact  that  four  thousand 
years  at  least  before  the  beginning  of  the  Christian  era,  these 
people  had  these  retreats ;  and  kept  some  of  the  large  sizes  of 
Chinese  poultry.  The  record  shows  that  they  had  been  culti- 
vated, and  that  the  hatching  of  such  fowls  had  been  in  prac- 
tice. The  eggs  from  such  poultry  had  been  sold,  and  the 
young  chicks  hatched  and  sold  four  thousand  years  before  the 
Christian  era.  In  our  own  Bible  we  have  it  recorded  that  when 
that  Good  Man  upon  earth  was  deserted  by  his  nearest  friends 
the  cock  crew  thrice.  If  there  had  not  been  some  such  variety 
of  fowls  at  that  time  they  would  not  have  been  domesticated 
so  as  to  have  been  near  enough  to  the  pathway  of  the  Master 
to  have  crowed  so  early  in  the  momii^.  Some  thirty-five 
years  after  the  crucifixion,  three  separate  varieties  are  men- 
tioned in  Roman  history.  In  Pompeii  they  dug  up  a  flagon, 
on  one  side  of  which  was  engraved  a  beautiful  game  cock,  and 
on  the  other  wais  a  pea  fowl,  showing  that  these  two  were 
known  in  their  beauty  and  elegance.    Now  with  all  this  in- 
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formation  that  has  come  to  us,  cannot  we  realize  and  be  ready 
to  accept  the  idea  of  a  more  extended  creation  originally  than 
the  one  little  Jungle  Fowl  ? 

Another  matter  that  has  interested  me  very  much,  and  which 
carries  us  back,  is  the  intimation  made  by  the  members  of  the 
American  Legation  in  China  during  the  troubles  there,  that  the 
records  show  that  the  Chinese  people  had  discovered  America 
centuries  before  Christopher  Columbus  was  heard  of.  Why 
not,  if  these  people  came  here  to  settle  in  the  far  north,  is  there 
not  enough  similarity  of  appearance  between  the  Eskimo  and 
the  Chinese  to  lead  us  to  such  a  conviction  ?  The  ancient  his- 
tory of  China  goes  back  beyond  anything  that  has  ever  been  re- 
corded by  the  ancient  Hebrew  or  anyone  else.  Those  records 
are  undoubtedly  authentic.  Taking  the  method  and  their  man- 
ner of  keeping  the  records,  it  is  said  to  convince  every  one  who 
has  come  in  contact  with  them  of  their  truthfulness.  This  be- 
ing the  fact,  and  it  being  found  in  the  recorded  history  of  this 
brotherhood  that  they  kept  poultry  of  this  mammoth  size,  it 
leads  me  to  believe  that  long  before  there  was  anything  known 
of  the  Jungle  Fowl  in  India,  there  was  some  other  fowl  from 
which  those  large  Chinese  fowls  descended.  Now  in  proof  of 
this,  let  me  make  this  statement :  All  poultr)mien  know  of  the 
Malay  Game,  a  mammoth  game  fowl.  It  is  a  question,  ac- 
cording to  the  ancient  records  of  India,  whether  the  Malay 
or  Kulm  fowl  was  the  first.  It  may  be  somewhat  unim- 
portant whether  the  Malay  was  first  or  the  Kulm  fowl  was 
first.  That  cannot  be  decided.  They  do  know,  however,  that 
the  Kulm  fowl  and  the  Chinese  Shanghai  were  very  similar. 
From  what  origin  came  the  great  Shanghais  and  Brahmas  and 
Langshans  ?  Some  of  the  original  of  all  these,  like  the  Kulm 
fowl,  had  no  feathering  whatever  upon  the  shanks,  while  others 
showed  the  development  of  the  shank  and  toe  feathering  to  a 
slight  extent  when  they  came  to  us  from  China.  The  plastic 
condition  of  the  conformation  and  changes  has  been  cited  from 
the  fact  that  Bantams  can  be  created  almost  at  will.  Nature  has 
willed  it  almost  to  an  absolute  certainty  that  the  largest  per 
cent,  of  influence  as  to  size  and  character  rests  with  the  female. 
The  making  of  Bantams  is  accomplished  through  the  selection 
of  the  very  smallest  of  females,  and  pairing  them  with  the  small- 
est males  possible  to  obtain ;  through  the  breeding  of  two  gener- 
ations in  the  one  twelvemonth,  and  curtailing  the  size  through 
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the  hatching  at  the  beginning  of  winter  and  rearing  during  the 
cold  months  without  much  care  and  protection.  As  an  example 
of  this,  the  writer,  within  the  space  of  six  years,  reduced 
through  nine  generations  Dark  Brahmas  to  Dark  Brahma  Ban- 
tams that  were  shown  within  the  standard  weight.  These  were 
all  built  up  or  created  through  the  selection  of  the  smallest  fe- 
males and  then  reduced  in  size  under  the  influence  of  rearing 
the  young  during  the  winter  months.  This  entire  family  was 
disposed  of,  and  within  four  years  from  the  time  of  their  pass- 
ing into  other  hands,  we  scarcely  think  there  can  be  one  de- 
scendant found  froift  that  family  that  could  go  into  the  show- 
room at  maturity  and  weigh  in  under  standard  weight.  The 
dwarfing  through  unnatural  methods  does  not  prove  an)rthing 
for  or  against  the  early  or  original  creation  of  the  ancestors. 

Many  years  ago  the  breeders  of  Leghorns  said  their  fowls 
were  too  small,  and  they  introduced  the  Minorca  blood.  Soon 
they  b^an  to  learn  to  use  only  hens  in  their  second  year,  and 
the  largest  they  could  get,  and  thus  they  began  to  increase  grad- 
ually the  size  of  the  fowls.  As  you  increase  the  size  of  the  bird 
you  increase  the  size  of  the  egg. 

Following  along  in  recent  or  modern  history  of  poultry, 
the  first  great  event  in  this  country  was  the  production  of  the 
Light  Brahma.  Following  this  came  the  Leghorns,  a  breed 
which  came  into  the  possession  of  a  gentleman  of  White  Plains, 
N.  Y.,  from  a  vessel  lying  at  anchor  in  New  York  harbor; 
when  they  came  he  recorded  the  fact  that  these  White  Leg- 
horns had  white  shanks  and  beaks.  That  fact  led  many  of  us 
to  believe  that  the  original  Leghorn  was  a  White  Minorca. 
All  of  the  European  poultry,  the  Polands,  the  Hamburgs,  and 
the  Leghorns,  are  the  producers  of  white  shelled  eggs.  Every 
bit  of  poultry  that  we  have  that  is  in  any  way  tainted  with 
Asiatic  blood,  produces  eggs  having  a  brown  shell.  If  you 
will  remember  that  distinction,  you  will  find  that  in  European 
poultry,  Polish,  Hamburgs,  Leghorns,  and  Minorcas,  all  of 
these  produce  ^gs  with  a  white  shell.  On  the  other  hand,  the 
Asiatic  family,  including  the  Langshans,  Malays,  Cochins,  and 
the  Brahmas,  all  belong  to  the  class  of  fowls  that  produce 
brown  shelled  eggs.  When  you  intermingle  either  of  these 
you  never  get  aught  but  a  tinted  colored  shell:  There  is  no 
blood  so  strong  in  the  whole  poultry  fraternity  as  the  blood  of 
the  Asiatic  fowl.    Our  Plymouth  Rocks,  Wyandottes,  and  the 
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Orpington  varieties  of  England,  are  all  influenced  by  the  supe- 
rior power  of  the  Asiatic  blood.  Every  one  of  these  produces 
a  brown  shelled  tgg.  You  cannot  bring  together  two  separate 
breeds  or  varieties  of  poultry  and  intermingle  the  blood  with- 
out changing  three  things,  the  form,  size  and  shape  of  the  egg. 
Whenever  you  produce  a  cross  from  pairing  together  any  two 
breeds  you  have  interfered  with  the  regular  line  of  product, 
and  therefrom  come  the  countless  numbers  of  ill-formed  and 
misshapen  eggs.  Mr.  Tillinghast  told  you  that  he  preferred 
the  White  Leghorns  because  the  White  Leghorn  ^g  went 
into  the  New  York  market  at  the  highest  'price.  It  is  a  white 
shelled  egg.  Why  does  the  white  shelled  egg  go  into  the  New 
York  market  at  the  highest  price  ?  Because  they  are  all  white 
and  all  of  regular  size.  Nothing  but  European  fowls  will  pro- 
duce such  eggs.  You  cannot  violate  the  laws  of  nature  to 
any  great  extent  in  crossing  without  showing  the  effect  upon 
the  egg.  By  the  time  you  have  influenced  size  and  form,  you 
will  find  you  can  get  neither  the  clear  brown  nor  the  clear 
white  egg.  It  is  the  clear,  bright,  white-looking  egg  that  the 
New  York  market  wants.  If  there  is  anything  in  the  world 
that  caters  to  the  taste  of  the  New  Yorker,  it  is  appearance. 
There  is  no  place  in  the  world  where  so  much  stress  is  laid  upon 
appearance  as  in  New  York  and  they  want  these  beautiful 
white  shelled  eggs.  But  you  can  leave  New  York  in  the 
morning,  after  having  had  white  shelled  eggs  for  breakfast, 
and  go  from  there  to  Boston,  and  there  everything  is  brown. 
You  could  not  hire  them  to  introduce  anything  else  but  the 
brown  shell.  If  people  would  be  as  particular  in  taking  care 
of  their  poultry  as  they  are  to  get  the  doctor  for  the  horse, 
when  he  is  sick,  they  would  succeed  better  in  the  business. 

Mixed  hens  lay  mixed  eggs,  and  when  you  go  into  the  mar- 
ket with  them,  you  get  from  sixteen  to  nineteen  cents  a  dozen, 
while  Brother  Tillinghast  may  go  into  the  market  and  find 
plenty  to  take  his  at  forty-two  cents.  What  is  the  meaning  of 
that?  He  keeps  his  L^homs  pure.  He  can  get  forty-two 
cents  a  dozen  for  the  best  white  shelled  breakfast  ^gs,  and 
these  other  mixed  eggs  sell  at  from  sixteen  to  nineteen  cents 
in  any  commission  house  down-town.  Suppose  you  have  five 
hundred  mixed  hens.  My  advice  is  to  go  home  and  sell  those 
five  hundred  mixed  hens  in  the  market  for  what  you  can  get 
for  them.     As  far  as  possible  handle  only  pure  bred  fowls 
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of  some  variety.  If  anybody  tries  to  induce  you  to  cross  your 
stock,  chase  him  off  the  place.  If  you  have  a  variety  of  hens 
that  lay  nice,  clean,  fine-shaped,  brown  shelled  eggs,  you  can 
sell  them  even  in  the  New  York  market  for  forty  cents.  Do 
not  put  mixed  ^gs  into  the  market  if  you  wish  to  get  the  best 
price.  These  are  facts.  These  are  things  that  people  should 
stop  to  consider.  If  you  could  put  into  the  market  from  the 
State  of  Connecticut  every  single  tgg  that  will  be  produced 
this  winter,  and  get  forty-two  cents  instead  of  sixteen  to  nine- 
teen cents  for  off-colored  and  ill-shapen  eggs,  you  would  have 
about  two  hundred  and  fifty  thousand  dollars  coming  into  this 
State  for  eggs,  simply  because  you  did  not  allow  somebody  to 
come  along  and  try  to  persuade  you  that  their  idea  of  cross 
breeding  is  better  than  pure  bred  poultry.  When  you  see  a 
man  that  is  getting  nineteen  cents  a  dozen,  just  think  of 
Brother  Tillinghast,  and  think  how  nice  he  is  fixed  down  there 
at  his  home  with  his  forty-two  cent  eggs.  It  is  just  as  easy 
for  you  all  to  have  forty-two  cent  eggs,  for  there  never  will  be 
a  time  as  long  as  this  country  increases  in  population  as  it  does 
when  there  will  not  be  a  market  for  such  eggs,  and  there  will 
never  be,  I  am  affatd,  more  than  enough  to  supply  the  people 
of  the  city  of  New  York  alone. 

Now  I  do  not  wish  to  tire  you,  but  I  must  mention  one 
or  two  facts  more.  I  want  to  help  you  to  do  better  because 
nothing  makes  people  feel  happier  than  a  nice  little  cash  bal- 
ance in  the  bank.  Then  they  can  look  every  man  in  the  face, 
and  say,  "  I  do  not  owe  you  a  cent."  I  have  visited  the  mar- 
kets of  New  York,  Boston,  Washington,  Philadelphia,  Balti- 
more, Kansas  City,  Chicago,  Dallas,  Texas,  and  St.  Louis,  and 
I  do  not  think  there  is  a  city  of  over  one  hundred  thousand  in- 
habitants where  I  have  not  gone  among  the  poultrymen  and  in- 
quired as  to  the  price  of  eggs  and  dressed  poultry  and  I  find 
this  very  same  condition  in  most  all  of  them.  Dressed  poultry 
is  selling  from  seven,  nine,  twelve,  fourteen,  sixteen  to  twenty 
cents  a  pound,  and  if  you  want  something  nice  out  of  the  ice- 
box, you  must  pay  about  thirty  cents.  Now  what  are  the  facts 
about  that  situation?  The  man  that  sold  that  thirty  cent  poul- 
try made  money ;  was  doing  well.  The  fellow  that  sold  the 
seven  and  nine  cent  poultry  probably  has  a  mortgage  on  his 
place  and  never  will  be  able  to  lift  it. 
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I  received  a  letter  from  a  lady  in  New  York,  who  said  to 
me: 

"  I  have  two  little  children  to  support,  and  I  want  to  sell 
my  eggs  in  the  New  York  market."  I  went  down  to  a  gentle- 
man whom  I  knew,  told  him  about  the  matter,  and  he  said, 
"  Why  certainly,  I  will  take  all  she  has  to  sell."  She  shipped 
them  in,  and  he  immediately  telegraphed  her  not  to  send  any 
more.  I  telegraphed  her  to  come  to  New  York.  She  came,  and 
I  took  her  to  the  store.  That  man  paid  her  five  dollars  to  stand 
in  his  store  for  two  days  and  try  to  sell  her  own  eggs.  It  taught 
her  a  lesson.  She  went  back  home,  and  for  five  years  she  has 
never  been  paid  less  than  thirty  cents  a  dozen  for  her  eggs  in 
that  store  every  single  week  in  the  year,  summer  and  winter. 
She  learned  the  lesson  that  every  one  must  learn  in  the  future 
who  expects  to  successfully  run  a  farm,  and  that  is,  if  you  sell 
at  the  bottom  price  you  are  going  to  be  bankrupt ;  if  you  sell 
at  the  top  price,  you  are  going  to  make  money. 

There  is  another  thing  that  I  want  to  talk  to  you  about,  and 
that  is  the  agricultural  interests  of  the  United  States.  Five  mil- 
lion and  nearly  six  hundred  thousand  farms  are  reported  as 
growing  poultry,  in  the  last  census  of  the  United  States.  That 
proves  conclusively  that  we  have  five  million  six  hundred 
thousand  farmers  not  only  interested  in  agriculture  but  inter- 
ested in  poultry.  It  is  safe  to  say  that  each  one  of 
those  farms  represents  or  supports  five  people,  making 
a  little  over  thirty  millions  of  the  population  of  the 
United  States  that  we  know  are  farmers  or  dependent 
upon  the  farms.  If  those  thirty  million  of  people  go  with  a 
load  of  potatoes  or  a  load  of  com,  or  a  load  of  water- 
melons, or  with  a  basket  of  eggs  to  market  to  sell  they  have 
got  to  deliver  to  the  people  to  whom  they  offer  those  goods, 
the  identical  article  that  they  are  selling.  Perchance,  some  of 
the  good  ladies  here  have  gone  to  market  with  their  farm  pro- 
duce, and  they  desire  to  return  home  and  make  some  lovely 
mince  pies,  such  as  my  grandmother  used  to  make  and  serve 
when  I  was  a  child.  I  want  to  ask  them  if  they  believe  that  the 
people  to  whom  they  present  their  products  for  trade  will  be 
as  particular  in  returning  a  good  quality  of  cinnamon,  cloves, 
allspice,  ginger,  or  whatever  they  wish  to  use  at  home,  as  they 
are  to  get  good  products  from  you  ?  How  do  you  know  when 
you  trade  your  wagon-load  of  potatoes,  in  part,  for  a  few 
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pounds  of  pepper,  that  you  do  not  carry  up  to  your  home  finely 
ground  hulls  of  buckwheat  flavored  with  capsicum  ?  It  is  due 
to  the  farming  interest  of  the  world  that  every  man,  woman, 
and  child  shall  rise  in  his  might,  over  the  length  and  breadth 
of  this  great  country  and  say  we  demand  at  the  hands  of  our 
government  a  law  that  will  return  to  us  pure  food  products 
in  exchange  for  the  products  that  we  grow  upon  the  farms 
by  the  sweat  of  our  brows  and  bring  them  in  exchange  for 
barter. 

I  have  but  a  few  minutes  more  to  stay,  but  if  any  one  has 
a  question  to  ask,  I  would  be  glad  to  have  you  ask  it.  Before 
you  do  so,  however,  I  want  to  say  one  more  word.  The  back- 
bone of  the  American  government  is  the  agricultural  people, 
from  Maine  to  California,  and  from  Alaska  to  the  Gulf.  You 
are  the  people  that  own  the  country.  You  are  the  people  that 
can  govern.  You  are  the  only  people  that  can  say  to  the  legis- 
lature of  the  national  government,  we  demand  our  rights;  we 
demand  that  the  people  that  have  gone  ahead  and  practiced 
this  outrage  upon  our  stomachs,  our  homes,  our  families,  by 
selling  impure  articles  of  food,  shall  be  compelled  to  brand 
upon  the  product  that  they  sell  us,  the  honest  contents  of  the 
package.  How  many  of  us,  when  we  buy  canned  goods, 
ground  coffee,  ai  package  of  tea,  or  cinnamon,  cloves,  allspice, 
or  any  of  these  things  know  what  we  get  and  what  we  pay 
for?  Now  if  you  people  will  look  facts  in  the  face  and  act 
together  as  the  saying  is,  you  can  be  the  power  that  will  rule 
the  world,  so  far  as  America  is  concerned,  and  you  can  have 
whatever  is  your  right,  if  you  will  only  unite  and  say  we  are 
the  people,  and  we  wish  the  true  return  that  is  our  due. 

Now  if  there  is  any  question  that  anyone  would  like  to  ask 
before  I  go,  I  would  be  glad  to  answer  it.  Before  I  go  I  want 
to  thank  you  for  your  kind  attention. 

Secretary  Brown.  At  this  point  I  would  like  to  offer  the 
following  resolution : 

"  Whereas,  the  agricultural  experiment  stations  are  foimd 
to  be  of  the  greatest  aid  to  the  farming  interests  of  this  State, 
and 

Whereas,  the  Hon.  H.  C.  Adams,  Congressman  from  Wis- 
consin, has  introduced  a  bill,  H.  R.  345,  providing  for  increased 
federal  appropriations  for  these  experiment  stations. 
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Resolved,  that  the  Connecticut  State  Board  of  Agriculture 
in  annual  convention  assembled,  endorses  this  step  in  agricul- 
tural progress  with  most  hearty  approval,  and 

Resolved,  furt|ier,  that  the  Secretary  be  instructed  to  trans- 
mit copies  of  this  endorsement  to  the  several  Senators  and  Rep- 
resentatives from  this  State,  together  with  a  respectful  and 
urgent  request  that  they  lend  this  bill  their  earnest  and  favor- 
able support." 

Mr.  Stimson.    May  I  say  just  a  word  in  that  connection? 
The  finest  champion  in  Congress  today,  of  modem  progressive 
agriculture,  is  the  Hon.  H.  C.  Adams,  of  Wisconsin.    He  is 
aggressive,  he  is  full  of  modem  agricultural  ideas.  For  several 
years,  in  the  face  of  big  odds,  he  has  struggled  in  the  commit- 
tee to  secure  the  passage  of  a  bill  providing  for  an  increased 
appropriation  for  the  different  States  for  the  benefit  of  the  ex- 
periment stations  located  within  them.    Several  times  he  has 
been  very  close  to  getting  the  bill  through.  This  year  if  we  all 
work  together  with  this  best  friend  of  ours  who  has  appeared  in 
recent  years,  we  believe  that  the  bill  will  pass.    The  bill  is  un- 
qualifiedly endorsed  by  the  National  Association  of  Agricul- 
tural Colleges  and  Experiment  Stations,  and  by  the  presidents 
of  the  colleges.    The  bill  has  no  string  to  it  whatever.    A  string 
in  previous  years  has  been  put  on.    For  instance,  a  string  of 
this  sort  has  been  put  on,  providing  that  some  one  may  say 
how  the  funds  shall  be  used  in  the  different  States.    The  bill 
as  it  stands  today  is  without  a  string  of  any  kind.    We  in  Con- 
necticut will  be  at  liberty  to  say  what  this  money  shall  be  used 
for.    The  experiment  stations  in  Connecticut  are  investigating 
some  of  the  present  problems  of  agriculture  and  problems 
that  are  going  to  demand  attention,  and  the  stations  are  be- 
coming very  much  pressed  for  funds  to  do  this  work. 

Mr.  Tillinghast  said  this  morning  that  he  had  no  records 
of  his  tgg  yield  over  a  month  or  two  that  he  wanted  to  make 
public.  We  have  an  experiment  in  progress  at  the  College  by 
which  we  are  testing  Mr.  Tillinghast's  method  and  keeping 
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careful  account  of  it.    Now  it  is  cheaper  to  make  a  mistake  in 
one  place  than  it  is  to  make  a  mistake  in  four  or  five  hundred 
or  a  thousand  places.     It  is  cheaper  to  demonstrate  to  your 
satisfaction  the  best  method  of  success  in  one  place  than  to 
make  people  attempt  to  attain  such  success  in  many.    We,  at 
the  experiment  station,  want  to  help  you  poultrymen.    We  want 
to  do  four  times  as  much  as  we  are  now  able  to  do.    We  want 
to  do  four  times  as  much  for  the  dairymen  of  this  State,  and 
for  the  fruit  growers,  as  we  now  do.    The  appropriation  that 
the  federal  government  will  provide,  if  this  bill  passes,  will  not 
increase  our  capacity  four  fold,  but  it  will  increase  it  two  fold. 
This  resolution  puts  upon  the  Secretary  of  the  Board  of  Agri- 
culture a  duty.    If  you  pass  it  he  will  transmit  the  will  of  the 
Board  of  Agriculture  to  our  several  Senators  and  Representa- 
tives.   I  hope,  however,  he  will  not  stop  there.    I  said  in  the  be- 
ginning that  farming  needs  friends.    How  ?    Last  winter  when 
we  wanted  a  dormitory  at  the  Agricultural  College,  you  went 
up  to  Hartford  on  that  day  when  the  matter  was  under  dis- 
cussion before  the  legislature,  and  you  filled  the  hall  of  the 
House  of  Representatives.    You  said  we  need  a  good  house  for 
our  boys  to  live  in  so  that  they  can  get  an  agricultural  educa- 
tion, and  you  got  the  building.    Now  buy  two  postal  cards,  or 
one  postal  and  a  two-cent  envelope,  and  by  spending  ten  min- 
utes' time  you  can  show  your  interest  as  a  friend  in  this  move- 
ment for  the  advancement  of  agriculture  in  Connecticut  and 
in  the  country,  and  at  large.    Let  every  man  here,  I  do  not  care 
how  many  women  —  the  more  the  better  —  write  to  every  man 
of  our  Representatives  and  Senators  from  Connecticut.    Write 
to  your  Representatives  and  Senators  this :    "  Please  send  me 
a  copy  of  the  Adams  bill."    Do  not  forget  it.    Or  you  can  go 
a  little  further,  "  Please  send  me  a  copy  of  the  Adams  bill  ask- 
ing for  an  increased  appropriation  for  experiment  stations." 
When  you  get  it  read  it  through.    The  friends  of  agriculture 
only  ask  that  these  measures  shall  be  passed  on  their  merits. 
Read  the  bill.    If  you  think  it  stands  for  what  you  want  it  to 
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stand  for,  then  please  write  a  letter  to  each  one  of  the  Sena- 
tors and  Representatives  from  Connecticut  in  Congress,  and 
say,  "  I  am  familiar  with  that  bill.  As  I  know  the  needs  of 
agriculture  in  Connecticut,  and  as  a  favor  to  me,  as  a  Connec- 
ticut citizen,  and  to  the  people  of  my  township,  whose  senti- 
ments I  know  in  regard  to  it,  will  you  please  lend  your  eflForts 
to  the  passage  of  this  measure  ?  "  Let  us  work  together.  The 
bane  of  farming  in  the  past  has  been  incredulity  and  divided 
endeavor.    In  union  there  is  streng^.    (Applause.) 

The  President.  Any  further  remarks  ?  Are  you  ready  for 
the  question?  All  in  favor  of  passing  these  resolutions  signify 
by  saying  "  Aye."  Contrary  minds,  "  No."  It  is  unanimously 
passed. 

We  must  now  go  on  with  the  program.  Professor  Thomas 
Shaw,  of  St.  Anthony's  Park,  St.  Paul,  Minn.,  will  now  give 
us  a  paper  on  "  Breeding  Animals  on  the  Farm."  I  have  the 
honor  of  introducing  Professor  Shaw  to  you  now. 

BREEDING  ANIMALS  ON  THE  FARM. 
By  Prof.  Thomas  Shaw,  St.  Anthony's  Park, 

St.  Paul,  Minn. 

Mr.  Chairman,  and  Ladies  and  Gentlemen: 
Before  leaving  home  to  visit  New  England,  one  of  my 
friends  was  good  enougli  a  short  time  before  I  left  to  call  my 
attention  to  an  article  in  one  of  the  St.  Paul  papers.  It  referred 
to  the  subject  of  abandoned  farms  in  New  England.  He 
wanted  to  know  why  I  was  going  down  to  New  England,  the 
country  of  abandoned  farms,  to  talk  to  the  people  on  agricul- 
ture. The  next  morning  I  happened  to  get  hold  of  a  copy  of 
the  census  report  on  agriculture  in  the  United  States.  He 
aroused  my  curiosity  a  little  bit,  and  I  wanted  to  know  a  little 
more  about  that  country  of  abandoned  farms,  so  I  looked  up 
the  question  in  regard  to  the  production  of  com,  and  I  found 
that  the  average  production  of  com  per  acre  in  the  six  New 
England  States  for  the  ten  years  ending  in  1899  was  thirty- 
five  bushels  per  acre.  I  then  turned  to  the  report  regarding 
the  production  of  com  in  seven  States  of  the  com  belt  of  the 
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West,  and  I  found  that  the  average  yield  per  acre  in  those 
seven  States  for  the  same  time  was  twenty-nine  and  a  fraction 
bushels  per  acre.    Then  I  sat  down  and  wrote  an  editorial  for 
the  Orange  Judd  Farmer,  and  wound  it  up  by  saying  that  I 
would  recommend  to  the  people  of  the  com  States  to  send  on 
a  delegation  of  thorough  farmers  to  New  England  to  find  out 
how  to  grow  com.     So  I  came  to  New  England  to  talk  on 
agriculture,  or  to  attempt  to  talk  on  agriculture.    I  know,'  fel- 
low-farmers, it  is  a  bold  undertaking.     I  know  it  better  than 
some  of  you  know  it,  if  you  have  never  tried  it.    To  go  to  a 
country  in  which  you  never  have  set  foot  before,  and  to  look 
into  the  faces  of  an  intelligent  audience,  and  to  talk  to  them 
on  the  agriculture  of  their  country  —  I  tell  you,  farmers,  it 
takes  a  little  nerve.    But  I  may  tell  you  that  I  am  delighted  to 
be  able  to  say  that  while  I  never  took  much  stock  in  that  ques- 
tion of  abandoned  farms,  I  take  less  than  ever  I  did  before  I 
came  to  New  England.    Now  I  want  you  to  understand  that 
this  abandoned  farm  business  is  something  serious.    It  is  hurt- 
ing you  people.    It  is  hurting  your  reputation,  and  it  is  hurting 
you  unjustly,  as  I  am  glad  to  find,  and  I  want  to  have  you  un- 
derstand that  the  people  of  the  West  are  not  responsible  for 
those  views  which  they  hold  in  regard  to  your  coimtry.    It  is 
due  to  the  pamphlet  and  magazine  articles  that  are  printed 
somewhere  in  the  West,  but  not  in  the  East,  sensational  in 
character,  and  they  find  their  way  into  our  periodicals,  and 
these  are  the  sources  of  information  from  which  the  people 
of  the  West  form  their  opinion  in  regard  to  what  is  going  on 
in   New  England.     But  fellow-farmers,  really  some  of  our 
Western  men  think  New  England  and  New  England  agricul- 
ture is  going  to  the  dogs ;  that  there  is  no  hope  for  New  Eng- 
land farming.     But,  Mr.  Chairman,  I  have  not  heard,  sir,  a 
single  note  in  a  minor  key  in  regard  to  agriculture  since  com- 
ing to  this  State ;  there  is  hope  in  the  sound  of  your  rivers  that 
run  down  from  the  mountains  towards  the  sea;  there  is  hope 
in  New  England  everywhere ;  there  is  more  hope  in  the  intelli- 
gence of  the  men  that  till  your  lands.    One  can  see  it  in  the 
faces  of  New  England  farmers,  such  as  those  I  am  looking 
upon  today.    But  fellow-farmers,  I  did  not  come  to  New  Eng- 
land to  talk  to  you  simply  about  the  hope  of  New  England 
farming.    I  came  to  talk  to  you  about  a  very  different  subject. 
I  came  to  talk  to  you  about  what  the  students  call  "  hardtack," 
Agb.— II 
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if  I  may  use  the  phrase.  I  do  not  think  it  is  very  far  wrong. 
I  came  down  here  from  Minnesota,  more  than  a  thousand  miles, 
to  talk  to  you,  farmers,  about  the  subject  of  animal  breeding. 
I  want  to  tell  you  right  here,  lest  you  should  be  disappointed, 
that  I  did  not  come  to  tell  you  anything  that  you  do  not  know. 
You  may  say  that  is  strange.  You  may  say,  "You  come  a 
thousand  miles  to  tell  us  what  we  know  already?"  Right. 
Let  me  ask  you  —  did  you  go  to  church  last  Sunday?  What 
did  you  go  for  ?  Did  you  go  with  the  idea  that  the  man  who 
stood  up  and  faced  you  and  talked  to  you  about  the  higher 
things  of  life  was  to  tell  you  something  new?  No,  you  did 
not  go  for  that  purpose  at  all.  You  just  went  for  the  pur- 
pose of  keeping  in  remembrance  and  refreshing  your  memory 
upon  what  you  did  know.  I  came  to  New  England,  not  in  the 
hope  of  telling  you  anything  new,  but  with  the  hope  of  putting 
your  memory  in  such  a  condition  about  some  of  these  things 
that  you  will  go  out  and  try  to  do  some  of  the  things  I  be- 
lieve you  should.  I  shall  look  upon  my  mission  as  a  failure 
if  these  things  which  I  shall  now  attempt  to  give  you  on  the 
subject  of  animal  breeding  are  not  of  value.  I  would  like  to 
know,  fellow-farmers,  how  many  times  you  have  listened  to 
this  kind  of  discussion  from  the  institute  platform.  I  do  not 
know  whether  you  discuss  the  question  of  animal  breeding 
much  in  New  England  or  not,  but  I  do  know  that  they  do  not 
talk  about  it  very  much  from  the  platform  in  the  West.  I 
sometimes  think  it  is  because  of  the  complexity  of  the  question. 
In  some  respects  the  art  of  breeding  is  like  a  great  hole  in 
which  an  intellectual  giant  may  sink  a  thousand  fathoms  and 
more  at  the  very  first  plunge.  In  other  respects  it  is  a  broad 
shallow,  in  which  a  child  intellectually  may  wade  without 
any  difficulty.  In  some  respects  the  operation  of  its  laws  is 
so  regular  and  plastic  that  the  skilled  breeder  may  almost 
mold  and  fashion  at  will.  In  other  respects  they  are  so  er- 
ratic and  subtle  as  to  confound  the  most  skillful,  the  results 
are  so  different  from  what  he  expected.  The  great  differences 
thus  resulting  in  some  instances  from  even  skillful  breeding 
are  doubtless  the  outcome  of  laws  that  are  apparently  antago- 
nistic, but  not  really  so.  They  are  only  apparently  so  because 
they  are  not  yet  sufficiently  understood.  It  may  be  that  they 
never  will  be,  but,  happily  for  the  breeder,  the  results  from  the 
proper  application  of  principles,  that  are  now  well  understood. 
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are  so  regular  and  uniform,  that  the  man  who  diligently  ap- 
plies them  will,  with  unfailing  certainty,  so  improve  the  aver- 
age of  the  animals  in  his  stud,  herd  or  flock,  that  they  will  be 
brought  to  a  higher  level.  ^ 

The  known  laws  that  govern  breeding  are  three  in  number. 
They  are  known  respectively  as  the  law  that  like  produces  like, 
the  law  of  variation  and  the  law  of  atavism.  The  first  and 
second  of  these  laws  are  apparently  antagonistic.  The  third, 
like  a  pendulum  in  operation,  swings  between  the  two. 

The  law  that  like  produces  like,  means  that  the  progeny 
shall  be  like  the  parents,  not  an  exact  facsimile,  for  two  parents 
are  never  found  exactly  alike,  but  in  all  essential  features  there 
will  be  a  close  resemblance.  This  resemblance  will,  with  more 
or  less  of  uniformity,  extend  to  the  physical  form,  to  function, 
to  habit,  to  disposition,  and  indeed  to  every  feature  of  the  or- 
ganization. This  law  is  the  great  Magna  Charta  of  the  breeder. 
The  results  from  the  operation  of  this  law  are  by  no  means 
uniform.  They  will  be  nearly  so,  however,  in  proportion  as  the 
parents  have  been  purely  bred,  in  proportion  as  they  have  been 
bred  in  line  without  having  reached  the  danger  point  of  weak- 
ened stamina,  and  in  proportion  as  the  parents  are  strong  and 
vigorous. 

The  law  of  variation,  or  the  law  that  like  does  not  always 
produce  like,  is  apparently  antagonistic  to  the  law  of  likeness. 
It  means  that  the  progeny  shall  not  always  be  like  the  parents. 
Though  apparently  antagonistic  to  the  first  law,  it  may  be  sim- 
ply a  part  of  the  same,  the  differences  being  the  result  of  modi- 
f3ring  factors  in  transmission  as  yet  not  well  understood,  and 
until  understood,  beyond  the  control  of  man.  In  breeding 
pure  blood  animals,  these  differences  are  not  usually  very  well 
marked,  though  they  are  constantly  present.  Sometimes  they 
are  very  great,  as  when,  for  instance,  the  progeny  of  homed 
parents  are  hornless,  but  such  variations  are  of  infrequent  oc- 
currence. Some  have  claimed  that  in  transmission,  variations 
are  more  constant  and  greater  than  resemblances,  in  other 
words,  the  second  law  of  breeding  operates  more  strongly  than 
the  first  law.  In  breeding  pure  bred  animals,  this  is  not  true. 
If  it  were  so,  the  breeder  would  be  on  an  uncertain  sea ;  with- 
out sail  or  rudder.  The  only  improvement  that  he  could  make 
would  be  through  selection. 
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The  presence  of  the  law  of  variation  is  by  no  means  in- 
herently adverse  to  improvement  in  breeding.  The  result  de- 
pends first,  on  the  character  of  the  variation,  and  second,  on 
the  disposition  made  of  the  animals  which  thus  vary.  Varia- 
tions are  sometimes  downward,  in  other  instances  they  are  up- 
ward. When  downward,  the  animals  should  be  eliminated. 
When  upward,  they  should  be  retained  for  breeding.  Were  it 
not  for  variations  in  the  direction  of  improvement,  advance  in 
breeding  would  be  impossible.  Viewed  from  this  standpoint, 
the  law  of  variation  is  a  blessing  rather  than  the  thorn  which 
it  sometimes  proves  to  be. 

The  law  of  atavism  is  the  law  which,  in  transmission,  de- 
termines that  the  progeny  shall  be  like  some  remote  ancestor. 
It  is  probably  a  branch  of  the  first  law  of  breeding  acting  in 
an  erratic  way.  Like  the  law  of  variation,  it  is  a  disturbing 
factor  in  breeding.  But  it  is  more  disturbing  than  the  former, 
in  that  it  introduces  variations  that  are  undesirable.  It  resur- 
rects froni  out  the  dead  past  what  the  breeders  have  been 
trying  to  eliminate.  The  frequent  occurrence  of  a  white  calf 
in  the  breeding  of  Shorthorns  which  the  breeders  have  been 
trying  to  avoid  for  generations,  illustrates  the  disturbing  char- 
acter of  this  law.  It  may  be  that  its  existence  is  intended  to 
compel  the  breeder  to  give  careful  attention  to  purity  in  blood 
lines,  since  its  power  wanes  in  proportion  to  the  increase  in 
the  duration  of  the  period  covered  by  pure  breeding. 

Having  thus  briefly  outlined  these  laws,  the  eflFort  will  be 
made  to  enlarge  on  some  feature  of  their  practical  application 
to  the  operations  of  the  breeder,  and  also  of  every  farmer  who 
breeds  even  one  animal  on  his  farm.  The  points  that  will  be 
more  particularly  dwelt  upon  are  those  which  relate  to  the 
evidence  of  prepotency  in  sires,  to  the  improvement  of  live- 
stock through  upgrading,  and  to  the  futility  of  promiscuous 
breeding  in  so  far  as  it  relates  to  the  improvement  of  live 
stock. 

Prepotency  means  the  power  possessed  by  a  parent  to  trans- 
mit individual  and  breed  properties  to  the  progeny.  The 
measure  of  its  strength,  however,  is  more  evidenced  in  the 
former  than  the  latter.  Thus  it  is  that  prepotent  sires  produce 
uniformity  in  the  stud,  herd,  or  flock.  The  uniformity  thus 
produced  is  proportionate  to  the  prepotency  of  the  sire  and 
the  excellence  of  the  uniformity  is  at  least  measurably  propor- 
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tionate  to  the  excellence  of  the  individuality  in  the  sire.  The 
importance,  therefore,  of  possessing  good  and  prepotent  sires 
cannot  easily  be  overestimated.  The  truth  that  the  sire  is  half 
the  herd  is  only  a  half  truth.  He  is  as  much  more  than  half 
the  herd  as  his  prepotency  exceeds  that  of  each  female  parent 
in  the  same. 

But  how  may  it  be  known  that  a  sire  is  prepotent  before  his 
prepotency  has  been  actually  proved,  as  evidenced  in  the  oflf- 
spring.  The  answer  to  this  question  is  of  all  absorbing  in- 
terest to  the  breeder,  for  sires  are  usually  chosen  before  they 
have  begotten  progeny.  This  raises  the  question  as  to  the 
probable  guarantee  of  prepotency.  These  include  purity  of 
breeding;  line  breeding  in  degree  and  individual  vigor. 

Other  things  being  equal,  a  sire  is  prepotent  in  proportion 
to  the  duration  of  the  time  that  he  has  been  bred  pure.  This 
result  follows  from  the  continuous  increase  in  the  dominant 
blood  elements  with  increase  in  duration  in  breeding  without 
the  introduction  of  alien  blood.  Whether  there  is  a  time  limit 
to  this  increase  is  as  yet  an  unsettled  question.  In  other  words, 
it  is  not  yet  certain  that  an  animal  from  an  ancestry  bred  pure 
for  a  thousand  years  will  be  appreciably  more  prepotent  than 
an  animal  bred  from  an  ancestry  kept  equally  pure  for  five 
hundred  years.  These  dominant  blood  elements  having  be- 
come thus  fixed  and  stable,  are  transmitted  with  at  least  reas- 
onable certainty  to  the  progeny. 

Other  things  being  equal,  a  sire  is  usually  prepotent  in  pro- 
portion as  he  is  line  bred  or  otherwise.  Line  bred  means  bred 
within  the  limits  of  one  family  for  at  least  several  generations. 
The  closer  the  relationship  at  the  outset  of  the  line  breeding 
and  the  longer  the  duration  of  such  breeding,  the  more  prepo- 
tent the  sire  is  likely  to  be.  For  instance,  suppose  a  Shorthorn 
sire  is  chosen  from  the  Missie  family  of  Cruikshank  Shorthorns. 
If  the  said  sire  is  chosen  amid  progeny  bred  for  generations 
from  Missie  sires  and  dams,  no  other  Shorthorn  blood  mean- 
while having  been  introduced,  the  line  is  likely  to  be  more  j  re- 
potent  than  if  drawn  from  progeny  whose  ancestry  included 
members  of  various  families  of  Chuikshank  Shorthorns. 

Other  things  being  equal,  prepotency  is  strong  in  propor- 
tion as  the  sire  is  possessed  of  inherent  vigor.  This  is  in  keep- 
ing with  that  other  observed  fact,  that  usually  prepotency  is 
stronger  in  an  animal  when  at  that  age  in  which  bodily  vigor 
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is  greatest,  rather  than  at  an  earlier  or  a  later  period  in  its  life. 
The  evidences  of  bodily  vigor  are  form  and  action.  The  latter 
IS  usually  spoken  of  as  carriage,  and,  as  an  evidence  of  pre- 
potency, it  is  probably  some  more  important  than  bodily  form. 
The  evidences  of  bodily  vigor  are  such  as  relate  to  strength 
and  vigor  for  the  breed.  The  most  prominent  of  these,  prob- 
ably, is  not  chest  size  so  much  as  chest  capacity.  Vigor  in 
action  may  be  nicely  illustrated  by  observing  the  carriage  of  a 
Southdown  male.  The  vigorous  male  steps  quickly.  He  car- 
ries his  head  proudly.  His  full  eye  observes  everything.  The 
slightest  sound  causes  him  to  prick  up  his  ears.  Such  a  male 
purely  bred,  is  almost  certain  to  be  prepotent. 

But  what  is  meant  by  other  things  being  equal?  Simply 
this,  that  with  each  of  the  indications  mentioned,  the  other  in- 
dications shall  be  present  in  at  least  fair  degree,  and  that  the 
parents  and  progeny  shall  both  be  sustained  with  suitable  food, 
fed  in  liberal  but  not  in  excessive  supply.  For  instance,  long 
purity  of  breeding  will  count  far  more  if  linked  with  line  breed- 
ing and  bodily  vigor,  and  so  of  each  of  the  other  indications, 
and  all  these  will  be  more  potent  when  the  feeding  and  man- 
agement are  favorable  to  high  development. 

In  addition  to  the  indications  mentioned,  the  performance 
of  the  immediate  ancestors  for  several  generations  should  be 
carefully  noted.  By  performances  is  meant  what  the  animals 
liave  done  in  speed  attainment,  milk,  meat  or  wool  production, 
according  to  the  end  for  which  they  are  kept.  Nor  should  the 
iact  be  lost  sight  of,  that  high  performance  in  the  ancestry  is 
valuable  as  it  is  near,  and  less  valuable  as  it  is  remote.  High 
performance  in  the  immediate  parent  of  a  sire  is  of  great  value, 
but  high  performance  in  an  ancestor  of  ten  generations  in  the 
upward  line  of  ascent  is  of  but  little  account.  This  will  be 
readily  apparent  when  it  is  remembered  that  the  blood  prop- 
erties of  an  ancestor  of  ten  generations,  previously,  are  only 
present  in  an  infinitesimal  degree. 

The  claim,  therefore,  that  an  animal  traces  to  some  famous 
•ancestor  of  many  generations  back,  is  of  but  little  account.  It 
can  only  deceive  those  who  do  not  know.  Excellence  in  per- 
formance in  the  near  ancestry  is  not  only  valuable,  but  it  is  val- 
uable in  proportion  as  it  is  uniform  in  the  near  ancestry  and  far 
reaching  in  its  comprehensiveness.  By  uniformity  is  meant 
•evenness  of  performance  in  all  the  near  generations,  and  by 
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comprehensiveness,  the  extent  to  which  various  desired  quali- 
ties are  present. 

By  upgrading  is  meant  the  improvement  of  common  stocks 
through  the  use  of  successive  sires  chosen  from  one  and  the 
same  pure  breed.  For  instance,  when  common  females,  it  may 
be  of  mixed  breeding,  are  mated  with  a  pure  bred  Holstein 
sire,  and  when  the  female  progeny  continue  to  be  thus  mated 
in  succeeding  generations,  the  produce  are  termed  grade  Hol- 
steins,  and  when  this  line  of  breeding  is  continued  for  several 
generations  they  are  termed  high-grade  Holsteins.  When  good 
and  prepotent  sires  are  chosen,  it  is,  in  a  sense,  wonderful  how 
quickly  common  stocks  will  be  improved,  providing  the  food 
given  is*  suitable,  and  the  care  of  the  animals  is  proper. 

When  the  process  begins,  mixed  blood  elements  in  the  fe- 
males is  no  detriment.  It  does  not  stand  in  the  way  of  quick 
improvement.  In  fact,  the  reverse  may  be  true,  since  every  ad- 
ditional blood  element  lessens  prepotency  in  the  female.  In 
other  words,  the  less  purely  bred  she  is,  the  less  the  power  that 
she  will  have  to  transmit  her  own  properties.  Consequently, 
when  mated  with  a  purely  bred  prepotent  sire,  the  preponder- 
ance of  resemblance  in  the  progeny  is  to  the  sire.  The  prepond- 
erance in  all  essential  properties  will  come  from  him  also,  and  in 
both  instances  because  of  his  superior  prepotency. 

Analyze  further  this  upgrading  process.  Suppose  the 
foundation  female  is  a  ewe  secured  from  the  range  and  that 
she  is  possessed  of  the  blood  elements  of  a  dozen  different 
breeds.  She  is  mated  with  a  prepotent  Southdown  male.  Let 
the  difference  in  blood  elements  or  properties  between  the 
two  at  the  outset  be  represented  by  one  hundred.  The  first 
thought  would  be  that  fifty  per  cent,  of  the  properties  or  ele- 
ments in  the  progeny  would  be  inherited  from  the  dam  and  the 
same  from  the  sire.  That  is  not  true.  More  than  fifty 'per 
cent,  of  those  properties  come  from  the  sire,  as  many  more 
as  the  prepotency  of  the  sire,  in  virtue  of  his  purity  of  breed- 
ing, exceeds  that  of  the  dam.  Less  than  fifty  per  cent,  of  those 
properties  come  from  the  dam,  as  many  less  as  her  prepotency 
or  power  to  transmit  her  properties  is  less  than  that  of  the  sire, 
as  a  result  of  her  mixed  breeding.  The  preponderance  in  prop- 
erties in  the  progeny  inherited  from  the  sire  will  exceed  those 
inherited  from  the  dam,  as  much  as  the  power  of  the  sire  to 
transmit  his  own  properties  because  of  his  strong  prepotency, 
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exceeds  that  of  the  dam  to  transmit  hers,  because  of  her  weak 
prepotency.  This  explains  why  in  the  first  instance  of  such 
mating,  the  progeny  bear  so  strong  a  resemblance  to  the  sire. 

The  difference  in  blood  elements  at  the  first,  as  previously 
stated,  may  be  represented  by  one  hundred.  Now,  since  the 
progeny  inherits  far  more  largely  in  such  breeding  from  the 
sire,  the  difference  in  those  blood  elements  will  have  been  re- 
duced more  than  fifty  per  cent.  So  far  as  the  sire  is  concerned, 
the  progeny  will  be  possessed  of  far  more  than  fifty  per  cent, 
of  inherited  properties  from  him.  The  exact  per  cent,  repre- 
sented by  such  inheritance  cannot  be  exactly  stated,  but  it 
would  be  approximately  correct  to  say  that  seventy-five  per 
cent,  of  properties  in  the  progeny  were  inherited  from  the  sire, 
which  would  leave  twenty-five  per  cent,  of  the  same  to  be  in- 
herited from  the  dam.  Thus  a  great  stride  has  been  made  in 
the  very  first  mating.  The  difference  in  blood  elements  now 
between  the  Southdown  sire  and  progeny  will  be  represented 
by  twenty-five  instead  of  one  hundred,  as  at  the  first. 

Mate  with  a  Southdown  male  again  and  the  progeny  of  the 
second  generation  will  be  possessed  of  approximately  ninety 
per  cent,  of  Southdown  properties ;  of  the  third  generation  of 
approximately  ninety-seven  per  cent.,  and  of  the  fourth  gen- 
eration, of  approximately  ninety-nine  per  cent.  .The  progeny 
of  the  fifth  generation  will,  in  individuality  and  useful  proper- 
ties, be  practically  equal  to  pure  bred  Southdowns.  This  won- 
derful transformation  may  be  accomplished  in  five  generations 
of  such  breeding.  In  other  words,  the  entire  common  stocks 
of  farm  animals  in  the  United  States  could  be  transformed 
within  the  time  named  into  pure  breds,  that  is,  into  animals 
as  good  as  pure  breds,  for  practical  uses.  At  the  present  time, 
however,  the  supply  of  pure  bred  sires  would  be  far  too  little 
to  accomplish  such  an  end  within  the  time. 

Suppose  that  instead  of  pure  Southdowns,  grade  South- 
down sires  had  been  used.  If  the  prepotency  of  those  sires  in 
each  instance  exceeded  that  of  the  dams  with  which  they  were 
mated,  then  there  would  be  improvement.  The  improvement 
would  be  proportionate  to  the  excess  of  that  prepotency.  But 
even  on  the  supposition  that  the  prepotency  of  each  Southdown 
male  was  superior,  variable  elements  would  probably  appear 
in  the  progeny  as  the  outcome  of  these  elements  in  the  sires, 
and  these  would  in  some  instances,  at  least,  make  improvements 
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slower,  while  such  sires  were  used,  the  level  of  improvement 
reached  would  never  equal  that  made  in  the  former  instance, 
and  improvement  would  be  made  very  much  more  slowly.  The 
advantage,  therefore,  and  profit,  from  using  only  pure  bred 
sires  is  clearly  apparent  when  these  can  be  secured  without 
excessive  cost. 

Suppose  again,  that  the  Southdown  sires  had  been  inferior 
individually,  though  purely  bred,  what  would  have  happened? 
Why,  because  of  their  prepotency  the  result  of  the  purity  of 
their  breeding,  they  would  sustain  their  own  individual  su- 
periority in  the  progeny.  This  might  not  have  followed  in 
some  instances  because  of  the  influence  of  atavic  transmission, 
resulting  in  bequeathing  properties  to  the  progeny  possessed 
by  superior  ancestors.  As  a  rule,  however,  the  transmission 
would  more  or  less  resemble  the  inferiority  possessed  by  the 
sire.  The  breeders  of  grades  are  usually  content  with  a  very 
common  or  inferior  pure  bred,  because  of  the  -cheaper  cost, 
but  to  invest  in  such  is  clearly  a  mistake.  The  place  for  all  these 
inferior  sires  is  the  block  in  the  case  of  meat-making  animals, 
and  in  the  dray  or  van  in  the  case  of  horses.  The  breeder  who 
chooses  sires  thus,  makes  a  grievous  mistake.  An  inferior  sire 
is  dear  at  any  price.  He  is  dear  as  a  gift.  The  extent  to  which 
such  sires  have  been  used  by  the  breeders  of  grades  has  greatly 
retarded  live  stock  improvement. 

The  view  so  widely  held  that  while  the  progeny  of  the  first 
mating  are  a  great  improvement  on  the  females  from  which 
they  are  bred,  the  progeny  of  the  second  mating  and  also  of  suc- 
ceeding generations,  is  likely  to  be  inferior,  is  a  fallacy.  In  up- 
grading, such  a  result  would  be  clearly  impossible.  The  im- 
provement will  be  continuous  until  the  level  of  the  breed  is 
reached  from  which  the  sires  are  chosen.  It  is  in  cross-breed- 
ing that  such  results  sometimes  follow,  that  is,  when  sire  and 
dam  are  mated  each  strong  in  the  blood  elements  of  a  differ- 
ent pure  breed.  In  such  instances,  usually  but  not  always,  the 
progeny  is  at  least  the  equal  of  the  sire  or  dam  in  useful  prop- 
erties, but  not  in  prepotency.  The  improvement  is  probably 
the  result  of  the  renovating  influence  that  would  seem  to  inhere 
more  or  less  in  introduced  alien  blood.  In  succeeding  genera- 
tions, however,  there  may  be  a  tendency  to  revert  to  one  or  the 
other  of  the  two  breeds  tiius  mated,  thus  leading  to  uncertainty 
in  the  results  and  sometimes  to  retrogression. 
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What  may  be  termed  promiscuous  breeding  is  the  style  of 
breeding  most  commonly  practiced.  The  average  farmer 
chooses  a  sire  from  a  certain  breed,  it  may  be  on  the  ground 
of  convenience  or  because  the  breed  for  the  time  being  is  popu- 
lar. Soon  another  breed  becomes  popular,  and  a  sire  is  chosen 
from  that  breed.  It  may  be  that  in  a  lifetime  sires  have  been 
used  from  half  a  dozen  breeds. 

Now  see  what  this  means.  Suppose,  for  instance,  a  pure 
Jersey  sire  is  mated  with  a  grade  female  of  breeding  that  is 
much  mixed,  far  more  than  fifty  per  cent,  of  properties  in  the 
progeny  will  be  inherited  from  the  Jersey.  Suppose  that  now 
a  pure  Holstein  sire  is  used  in  mating  with  the  females  thus 
begotten,  the  progeny  will  possess  more  than  fifty  per  cent,  of 
Holstein  properties,  but  the  Jersey  properties  will  be  propor- 
tionately eliminated.  Suppose  again  that  pure  Shorthorn  sires 
are  chosen  to  mate  with  the  grade  Holstein  females,  then  more 
than  fifty  per  cent,  of  the  properties  will  be  Shorthorn,  the 
Holstein  properties  will  be  proportionately  reduced  and  the 
Jersey  properties  will  be  still  further  eliminated.  Jhose  who 
breed  thus  are  like  the  man  who,  as  often  as  he  walks  up  the 
hill,  walks  down  again,  or  like  him  who  sails  continuously  in  a 
circle.  At  the  end  of  a  lifetime  of  such  breeding,  the  breeder 
will  find  himself  just  where  he  was  when  he  started. 

Upgrading  is  the  true  system  of  improving  live  stock. 
Cross-breeding,  that  is,  the  mating  of  two  distinct  breeds,  should 
have  but  little  place  in  the  operations  of  the  farmer.  It  may 
be  advantageous  in  some  instances,  as  when  the  dams  and  their 
progeny  are  to  go  to  the  block.  It  may  be  profitable,  for  in- 
stance, to  cross  aged  Merino  ewes  with  males  of  some  better 
mutton  breed,  and  to  prepare  both  for  the  market  by  fatten- 
ing them  on  rich  pastures,  but  ordinarily  such  crossing  should 
stop  with  the  first  cross.  To  carry  it  further  would,  probably, 
for  a  time  at  least,  introduce  elements  of  reversion. 

But,  it  may  be  asked,  are  there  no  instances  in  which  alien 
blood  may  be  introduced  with  animals  that  have  been  up- 
graded? There  are  such  instances,  as  when  the  animal  thus 
graded  have  partially  lost  some  useful  property  or  prop- 
erties. It  is  possible  to  restore  those  properties  or  at  least  to 
improve  them  greatly  in  some  instances  by  the  introduction  of 
an  outcross,  that  is,  by  making  one  cross  from  sires  of  another 
breed. 
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This  may  be  illustrated  in  the  condition  of  many  of  the 
high-grade  herds  of  Poland  Chinas  in  the  com  belt  at  the  pres- 
ent time.  Many  of  these  have  too  little  bone,  too  little  stamina 
and  weakened  breeding  propvties.  One  cross  from  sires  of 
either  the  large  Yorkshire  or  Tamworth  breeds  would  lead  to 
wonderful  improve;nent  along  those  lines.  The  breeders  could 
then  fall  back  again  upon  Poland  China  blood  if  they  desired 
to  do  so.  Such  teaching  may  sound  like  rank  heresy  to  some, 
but  that  it  rests  on  a  sound  basis,  will  be  found  by  all  who  put 
it  to  the  test 

The  way  to  improving  the  average  stocks  of  the  country 
is  therefore  so  plain  that  any  can  understand.  It  is  so  entirely 
feasible  that  all  may  practice  it  and  it  is  so  inexpensive  com- 
paratively that  every  one  may  adopt  it.  But  the  thought  should 
ever  be  present,  that  in  all  upgrading  the  food  must  be  adapted 
to  the  needs  of  the  animals,  otherwise  the  improvement  sought 
will  be  hindered  in  proportion  as  such  adaptation  is  lacking. 

Now  I  do  not  know  whether  I  have  been  talking  to  you, 
farmers,  in  regard  to  anything  you  wanted  to  hear  or  not,  or 
about  what  will  help  you.  I  think  I  better  find  out,  so  I  think 
I  better  stop  right  here.  I  hope  I  am  not  through  yet,  but 
I  want  the  audience  to  do  the  rest.  I  forgot  to  say  to  you  right 
at  the  beginning,  to  think  about  this  question,  and  if  there  are 
any  of  the  points  in  regard  to  this  that  are  not  clear  to  you, 
be  prepared  to  ask  questions.  Let  your  questions  come  in  like 
a  shower.  I  do  hope  that  you  farmers  will  have  a  lot  of  ques- 
tions to  ask  in  regard  to  this  important  matter.  I  do  not  think 
there  is  a  more  important  matter  relating  to  your  work,  or  to 
those  who  are  engaged  in  the  breeding  of  live  stock,  than  this 
very  thing  we  are  talking  about  this  afternoon.  Now  let  us 
have  your  questions. 

Mr.  Manchester.  I  would  like  to  ask  the  gentleman  this : 
We  are  breeding  cattle  and  have  been  using  pure  bred  Jersey 
sires  for  the  last  twenty  years.  According  to  the  theory  you 
are  going  on,  our  stock  ought  to  be  greatly  improved.  It  has 
been  improved,  but  not  over  three  out  of  five  are  any  improve- 
ment over  the  dam.    Why  is  that  so  ? 

Prof.  Shaw.    You  say  not  over  three  out  of  five? 
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Mr.  Manchester.  Not  more  than  three  out  of  five  show 
any  improvement  on  the  dam. 

Prof.  Shaw.  You  remember  that  we  have  been  talking 
about  the  law  of  variation.  Now  I  suppose  that  explains  it. 
I  hope  that  you  are  not  going  to  tell  me  that  your  herd  now 
is  not  a  pure  bred  herd,  if  you  have  been  choosing  pure  bred 
sires  for  twenty  years.  I  hope  you  are  not  going  to  claim 
that  your  herd  is  not  as  good  as  though  they  were  pure  bred, 
I  hope  you  will  not  say  that. 

Mr.  Manchester.  I  could  pick  out  a  great  deal  better 
pure  bred  herd. 

Prof.  Shaw.  Of  course,  you  know  that  breeding  alone  will 
not  do  it.    There  must  be  careful  selection. 

Mr.  Manchester.  If  that  theory  of  yours  is  correct,  why 
are  not  all  of  them  an  improvement  on  the  dam  ? 

Prof.  Shaw.  Because  of  the  operation  of  the  law  of  varia- . 
tion.  A  man  may  be  breeding  from  pure  bred  sires,  and  that 
man  may  be  breeding  in  the  very  best  possible  manner,  and  yet 
probably  one  out  of  every  three  will  not  be  as  good.  The  prin- 
cipal thing  for  a  man  to  do  in  breeding  that  kind  of  stock  is 
to  turn  it  off  and  save  the  best.  There  must  be  a  constant  se- 
lection along  with  the  improvement  in  breeding. 

Question.    What  is  the  cause  of  the  law  ? 

Prof.  Shaw.  I  could  tell  you  better  if  I  tmderstood  how 
those  animals  were  cared  for. 

Question.  Is  there  any  danger  in  using  a  thoroughbred 
sire  after  keeping  him  one  or  two  years  that  he  may  not  be 
prepotent  ?  He  may  look  all  right  but,  unfortunately,  may  not 
be  prepotent  for  reasons  that  cannot  be  seen. 

Prof.  Shaw.  That  is  a  good  thought.  It  is  true,  you  may 
get  a  sire  that  is  not  prepotent,  and  who  may  be  purely  bred. 
There  is  another  mistake  that  farmers  make  sometimes.  They 
sometimes  get  a  pure  bred  sire  that  is  prepotent,  but  he  is  an 
inferior  individual.  He  has  prepotency  of  the  wrong  kind.  A 
sire  of  that  kind  is  dangerous.    You  remember  when  I  was 
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talking,  I  presupposed  that  every  sire  chosen  was  good.  A 
farmer  should  riot  use  an  inferior  sire. 

Question.  I  would  like  to  ask  one  question.  How  many 
sires  were  used  in  getting  that  result  of  ninety-nine  good  points 
of  the  same  blood  as  the  improved  breed  ?  That  is,  how  many 
different  sires  were  used  in  order  to  get  that  result? 

Prof.  Shaw.    Five. 

Question.  How  could  anybody  tell  ?  How  could  you  get 
back  to  the  blood  of  the  original  sire  anywhere  in  that  line  ? 

Prof.  Shaw.  That  depends  on  the  man  who  is  doing  the 
work.  I  do  not  recommend  it  for  a  man  who  is  not  well  versed 
in  that  work.  He  is  very  apt  to  make  a  mistake,  but  it  can 
be  done. 

Question.  In  other  words,  if  we  have  a  good  sire  this 
year,  and  next  year  a  heifer  should  be  bred  to  another  sire, 
and  the  following  heifer  bred  to  still  another  sire,  and  so  on 
down  the  line,  do  you  get  back  to  the  original  blood  at  all  ? 

Prof.  Shaw.  That  is  the  safest  line  of  breeding,  in  my 
judgment  The  other  Kne  may  be  adopted.  A  skillful  man 
may  adopt  it.  I  might  have  attained  this  result  by  using  simply 
three  sires. 

The  President.  Do  you  think  that  this  rule  is  invariable? 
As  I  understand  it,  you  say  there  is  an  invariable  rule,  but  it 
does  not  seem  to  work  always. 

Prof.  Shaw.  The  law  of  variation  is  always  unquestion- 
ably operating. 

Mr.  Stadmueller.  I  would  like  to  ask  a  question  as  to 
how  much  the  progress  of  breeding  has  been  helped  by  not 
paying  any  attention  to  negative  results  ?  That  is,  suppose  we 
select  a  sire,  a  prepotent  sire,  who  has  sired  possibly  a  dozen 
cows  of  superior  merit  —  doesn't  that  go  to  demonstrate  some 
ability  of  the  strain? 

Prof.  Shaw.  I  do  not  know  that  I*  understand  the  question. 
How  do  you  explain  that?    Is  that  it? 

Mr.  Stadtmueller.    In  other  words,  do  we  not  exagger- 
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ate  our  knowledge  in  general  regarding  breeding?  Do  we 
know  very  much  about  it  as  long  as  we  get  negative  results? 
For  instance,  take  a  certain  sire,  and  say  that  ninety  per  cent, 
of  his  progeny  is  excellent,  I  am  afraid  that  the  records  would 
show  that  only  a  very  small  per  cent,  of  the  greatest  sires  that 
ever  lived  have  amounted  to  anything. 

Prof.  Shaw.  I  think  I  understand  you.  You  are  quite 
correct  now.  You  mean  where  the  prepotency  is  maintained 
in  a  remarkable  degree?  That  is  certainly  true.  It  is  rare. 
It  is  easy  to  find  it  in  a  fair  degree,  but  not  in  a  remarkable 
degree.  In  one  case  out  of  twenty-seven  sires,  I  think  only 
five  were  remarkably  prepotent,  the  rest  were  only  ordinarily 
prepotent. 

Secretary  Brown.  I  would  like  to  ask  Professor  Shaw 
whether  the  result  produced  there  is  the  result  of  theory  or 
practice.    Is  that  the  practical  result  which  is  attained? 

Prof.  Shaw.  Why,  gentlemen,  I  have  already  told  you 
this:  We  began  at  the  Minnesota  station  with  a  range  ewe, 
very  common  grade  of  sheep.  The  blood  all  mixed  up.  We 
have  no  other  animals  bred  quite  as  the  range  sheep  are.  We 
beg^n  some  experiments  at  the  Minnesota  station.  We  used 
pure  bred  Southdown  sires,  the  best  that  we  could  get.  The 
Southdown  is  a  mutton  sheep.  In  three  generations  we  beat 
the  world  at  Chicago.  Mark  you,  it  was  not  in  five  generations 
but  in  three,  and  with  that  kind  of  breeding.  That  shows 
whether  the  theory  holds  good  in  practice. 

Mr.  Phelps.  I  think  now  we  are  getting  to  the  meat  of 
the  whole  question.  The  Professor  made  the  statement  that 
in  five  generations  he  will  produce  a  herd,  by  breeding  graded 
stock,  which  would  be  just  as  good  as  a  thoroughbred  herd. 
I  think  possibly  Prof.  Shaw  can  do  it,  but  I  do  not  believe  that 
five  per  cent,  of  the  farmers  of  the  State  of  Connecticut  can 
or  will  do  it.  Now  we  have  an  instance  here  of  a  young  far- 
mer, whom  I  have  known  for  a  number  of  years,  who  has  been 
working  to  upbuild  his  herd.    He  has  been  breeding  from  Jer- 
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sey  thoroughbred  sires,  and  yet  he  says  that  only  two  out  of 
five  of  the  oflfspring  have  shown  improvement  over  their  dams. 
Now  either  the  theory  is  wrong,  or  else  the  theory  and  the 
practice  do  not  agree. 

Prof.  Shaw.  Now  just  wait  a  moment  On  what  lines 
were  those  sires  chosen?      That  is  an  important  question. 

Mr.  Phelps.  I  think  that  now  we  are  getting  to  the  heart 
of  the  matter.  I  think  in  five  generations  the  average  man  will 
not  produce  a  herd  of  graded  stock  that  will  be  anywhere  near 
equal  to  a  herd  of  thoroughbreds,  that  the  same  man  might 
probably  produce,  and  I  think  it  is  owing  to  this  reason.  If  he 
pays  good  money  for  a  few  thoroughbred  females,  he  will  be 
very  ready  to  go  out  and  pay  a  good,  big  sum  of  money  for  a 
sire  to  mate  with  such  females.  The  average  farmer  has  a 
herd  of  graded  cattle  which  he  knows  to  be  worth  from  forty 
to  fifty  dollars,  and  he  is  not  apt  to  use  that  care,  and  that  fore- 
thought, and  the  amount  of  cash  necessary,  to  get  the  kind  of 
sire  he  ought  to  have.  On  the  other  hand,  if  he  does  not  hesi- 
tate to  pay  for  and  use  the  right  kind  of  a  sire  to  mate  with  his 
grades,  the  result  is  much  different.  That,  sometimes,  is  the 
reason  why  a  man  using  thoroughbreds  on  both  sides  "gets 
there  "  faster  than  the  man  working  with  thoroughbreds  on 
one  side  only. 

Prof.  Shaw.  I  did  not  say  that  he  won't  get  there  faster. 
I  only  say  that  what  I  have  indicated  is  what  the  other  man 
could  do. 

Mr.  Phelps.  But  I  do  not  believe  that  five  per  cent,  of 
the  farmers  of  Connecticut  will  do  it. 

Prof.  Shaw.  I  have  shown  you  that  it  can  be  done  in 
three  generations. 

Mr.  Stadtmueller.  I  am  sorry  that  the  gentleman  who 
has  been  referred  to  has  been  obliged  to  leave  the  hall,  because 
I  believe  he  is  a  very  good  exponent  of  the  very  doctrine  that 
Prof.  Shaw  has  been  promulgating  this  afternoon.  He  has 
been  working  upon  the  same  identical  theory.    He  has  bred  his 
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animals  by  using  pure  bred  sires,  and  the  proof  that  the  theory 
works  out  in  actual  practice,  is  that  he  admits,  on  the  whole, 
that  his  herd  is  better.  Now,  from  my  personal  knowledge 
of  the  case,  and  from  what  I  have  heard  him  state  at  insti- 
tutes, and  from  personal  statements  he  has  made  to  me,  I  am 
safe  in  saying  that  his  herd  has  a  larger  product  in  butter  fat, 
and  in  the  production  of  fine  butter  than  the  average  herd  of 
thoroughbred  Jerseys.  He  has  accomplished  every  result  that 
Prof.  Shaw  insists  may  be  accomplished,  but  the  average  far- 
mer of  the  State  of  Connecticut  cannot  afford  to  come  to  the 
thoroughbred  cow,  because  it  requires  more  capital,  and  in 
the  general  market,  the  product  of  the  thoroughbred  cow  will 
not  bring  one  cent  more.  That  brings  about  a  condition  that 
we  must  remember.  We  are  not  going  to  help  the  average 
farmer  by  preaching  to  him  the  necessity  of  starting  out  witli 
thoroughbred  dams.  He  cannot  do  it.  I  am  very  glad  of  the 
explanation  which  has  been  given  here  this  afternoon  by  the 
gentleman. 

We  ought  not  to  forget  the  fact  that  we  are  bound  to  have 
some  disappointments  in  breedings  thoroughbreds.  I  have 
been  breeding  thoroughbreds  for  over  twenty  years,  and  out 
of  every  five,  even  with  thoroughbreds,  there  are  quite  a  pro- 
portion that  are  not  successful. 

Mr.  Phelps.  I  believe  that  both  gentlemen  are  right.  I 
believe,  however,  that  we  cannot  afford  to  preach  the  doc- 
trine that  thoroughbred  stock  should  not  be  kept  by  the  aver- 
age farmer,  or,  at  least,  by  many  more  than  now  do  keep  it 
I  think,  if  a  man  is  endeavoring  to  build  up  a  good  grade  herd, 
the  very  best  thing  he  can  do  is  to  mix  in  with  that  herd  a 
small  number  of  thoroughbred  females,  and  then  to  breed 
the  majority  of  his  herd  along  grade  lines,  using,  however,  the 
same  bull  on  the  thoroughbred  females  that  he  does  on  the 
grade  animals.  Gradually,  he  will  thus  work  from  graded 
stock  to  thoroughbred  stock,  and  then  he  will  have  a  desirable 
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product,  and,  not  only  a  desirable,  but  a  salable  class  of  off- 
spring. 

Prof.  Shaw.  Mr.  Chairman,  I  am  exceedingly  thankful 
for  the  side-lights  that  have  been  let  in  on  this  question  by  the 
last  two  speakers.  I  would  like  to  say  in  this  connection  that 
I  do  not  want  to  discourage  the  breeding  or  sale  of  pure  bred 
females.  I  would  rather  that  all  animals  in  America  were  pure 
bred  or  registered  stock  than  to  have  them  as  they  are,  but  what 
I  wanted  particularly  to  represent  to  this  meeting  was  this: 
That  while  perhaps  nineteen  farmers  out  of  twenty  have  not  the 
money  to  buy  pure  bred  females,  they  do  have  the  money,  as 
a  rule,  to  buy  one  male,  and  that  if  a  farmer  has  a  large  herd, 
he  can  effect  a  tremendous  improvement  in  that  herd  in  that 
way.  Now  the  suggestion  made  is  perfectly  correct,  but  I  say 
let  him  introduce  the  pure  bred  blood  as  he  can.  If  he  cannot 
do  any  better  than  that,  then  introduce  it  as  he  can  by  intro- 
ducing pure  bred  females.  I  would  recommend  that,  however, 
only  under  this  condition,  that  if  he  finds  he  has  made  a  suc- 
cess of  his  graded  stock.  If  he  ha3  not  made  a  success  of  his 
grading  he  has  no  business  to  touch  the  thoroughbred  stock, 
for  he  will  make  less  of  a  success  with  the  pure  bred  if  he  has 
has  not  been  making  a  success  with  the  graded  cattle. 

A  Member.  I  would  not  object  to  it,  provided  the  females 
had  good  strong  stamina.  I  am  a  great  stickler  for  stamina. 
I  believe,  gentlemen,  that  the  difficulty  with  many  of  the  pure 
bred  sires  today,  is  that  we  do  not  get  stamina.  If  our  animals 
are  possessed  of  strong  stamina  of  the  right  kind,  we  can 
use  them  to  breed  from. 

Mr.  Phelps.  Do  you  object  to  vicious  sires,  provided  they 
are  properly  handled,  for  use  in  breeding  stock? 

Prof.  Shaw.    Well,  I  would  like  to  know  what  causes  the 

viciousness.    There  is  a  viciousness  that  is  inherited.    I  do  not 

like  that.    There  is  also  a  viciousness  that  is  caused  by  a  man 

who  does  not  know  how  to  handle  that  animal.    If  it  arises 

from  any  such  source  as  that,  I  would  not  object  to  breeding 
Agr. — 12 
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from  such  an  animal  as  long  as  the  animal  did  not  endanger 
somebody's  life.  It  goes  to  show  that  such  a  sire  has  the  right 
kind  of  vigor,  such  as  I  have  been  talking  about.  I  do  not  like 
inherited  viciousness,  and  would  not  recommend  breeding  from 
such  a  bull. 

Mr.  Phelps.  Are  not  some  of  the  very  best  sires  vicious 
sires  ? 

Prof.  Shaw.    Yes  sir,  they  are. 

Mr.  Sedgwick.  In  breeding  thoroughbreds,  why  do  we 
get  such  a  lack  of  uniformity  in  milk  production  among  heifers 
of  a  given  strain  of  blood  ?  I  have  two  three-year-old  heifers,, 
who  are  from  two  cows  who  are  sisters  by  the  same  bull.  The 
mothers  are  both  what  you  might  call  smaller  than  the  average 
as  milkers.  Both  of  these  heifers  came  in  about  the  same  time 
and  looked  very  much  alike.  One  of  them  dried  out  at  the 
end  of  three  or  four  months.  She  did  not  hold  out  well  in  her 
milk  at  all.  The  other  one  continued  for  a  year,  and  shows  a 
tendency  to  a  large  yield  or  flow  of  milk  still. 

Now  one  thing  further.  I  have  bred  Holstein  cattle  for  the 
last  twenty-five  years,  and  I  have  noticed  that  same  thing  in 
thoroughbreds  all  the  way  along  the  line.  It  is  an  exception 
when  you  get  an  extra  good  heifer  from  among  them.  Why 
is  that  ? 

Prof.  Shaw.  There  is  no  man  in  the  United  States  that 
can  answer  that  question.  We  simply  have  to  recognize  the 
fact.  It  is  the  outcome  of  the  working  of  the  law  of  variation, 
but  why  it  is  an  outcome  of  the  law  of  variation  we  cannot  be 
quite  sure.  It  may  arise  from  the  food,  to  some  extent,  or  it 
may  arise  from  exposure.    From  elements  of  that  kind. 

Mr.  Sedgwick.  I  have  had  precisely  the  same  result  from 
breeding  what  you  might  call  scrubs ;  from  these  old  red  cattle 
of  Connecticut.  It  seems  to  be  impossible  to  get  a  uniform 
type  that  will  increase  the   milk  product  in  all  instances. 

Prof.  Shaw.  You  cannot  get  any  class  of  animals  that  will 
be  uniform  in  producing  good  performances.    There  will  al- 
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ways  be  variations.    That  never  has  been  done  since  the  world 
began.    Whether  it  ever  will  be,  I  do  not  know. 

Question.  I  would  like  to  ask  the  speaker  if  the  progeny 
get  their  milk-producing  power  from  the  sire  ?  Is  that  gener- 
ally an  acknowledged  fact  ? 

Prof.  Shaw.  I  do  not  know  whether  you  all  heard  that 
question.  The  gentleman  asks  the  question  whether  the  milk- 
ing qualities  are  inherited  from  the  sire  or  are  they  partly  in- 
herited from  the  sire  and  partly  from  the  dam  ?  I  can  answer 
that  only  in  this  way :  that  prepotence  is  always  inherited  from 
the  animal  that  is  the  more  prepotent.  Whichever  one  is  the 
more  prepotent,  the  inheritance  will  be  from  that  end.  It  is 
usually  from  the  sire,  because  the  sire  is  most  always  the  more 
prepotent,  but  I  would  say  right  here  that  I  am  a  believer  in  the 
fact  that  a  male  as  such  transmits  such  properties  to  the  female. 
The  female  also  transmits  certain  properties. 

A  Member.  A  man  must  use  his  eyes  in  breeding  cattle. 
I  have  had  considerable  experience  in  breeding.  I  bred  for  sev- 
eral years  from  graded  bulls,  and  afterwards  used  a  thorough- 
bred bull,  which  was  not  registered,  and  which  was  supposed 
to  be  selected  with  great  care.  It  came  from  some  of  the  most 
fashionable  stock  in  the  State  of  Wisconsin,  but  that  bull 
proved  worthless  to  breed  from.  He  was  a  thoroughbred 
bull,  but  simply  because  he  was  not  registered,  did  not  have 
the  standing  of  thoroughbred  registered  stock.  Every  farmer 
that  wants  to  spend  his  money  for  a  thoroughbred  sire  has  got 
to  choose  wisely,  or  he  is  going  to  lose. 

Prof.  Shaw.    That  is  a  very  good  point. 

A  Member.  Can  that  be  stated  again  ?  We  did  not  hear 
that  question  back  here. 

Prof.  Shaw.  The  substance  of  the  statement  of  the  gentle- 
man is  that  a  graded  sire  had  been  used,  and  afterwards  un- 
registered sires  chosen  with  very  great  care,  and  the  results 
from  the  former  were  better  than  the  results  from  the  latter. 
I  can  readily  understand  how  that  would  be  possible,  because 
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you  know  if  an  animal  is  bred  after  the  method  I  have  been 
talking  about  for,  say,  about  ten  generations,  even  then  you 
cannot  get  that  animal  recorded  according  to  the  rules  in  force 
now  in  any  herd  book.  That  sire,  bred  in  that  way,  and  partic- 
ularly chosen,  might  be  better  than  any  registered  sire.  I  will 
admit  that. 

Mr.  Phelps.  There  is  one  very  important  lesson  brought 
out  right  there,  and  that  is,  that  a  pedigree  is  nothing  more  or 
less  than  a  record  of  the  ancestry  of  an  animal,  and  may  be 
worth  two  cents,  and  it  may  be  worth  two  hundred  dollars. 
There  may  be  an  instance  where  an  animal  has  no  pedigree, 
simply  because  there  was  no  printed  record  kept  of  the  ances- 
try of  the  animal,  yet  it  would  not  hurt  the  animal  for  breeding 
purposes.  On  the  other  hand,  there  are  many  animals  with 
big,  long  pedigrees,  which  are  of  little  value  either  for  their 
direct  product  or  their  offspring. 

A  Member.  I  have  listened  with  a  good  deal  of  pleasure 
to  the  statement  which  the  Professor  has  made  concerning  his 
success  at  the  international  stock  show,  with  his  Southdown 
sheep,  and  I  would  like  to  ask  this  question*  I  am  not  a  stock 
breeder,  but  I  am  curious  if  you  are  going  to  breed  animals, 
for  instance,  mutton  sheep,  to  send  to  the  international  stock 
show,  would  you,  if  you  were  going  to  do  that  again,  select 
dams  from  range  sheep  and  breed  them  with  a  fine  South- 
down, or  would  you  breed  the  Southdown  pure  ? 

Prof.  Shaw.    I  would  rather  prefer  the  former  course. 

A  Member.    With  the  native  range  sheep? 

Prof.  Shaw.  Yes,  and  I  will  tell  you  why.  There  is  no 
harm  in  introducing  a  little  alien  blood.  That  is  very  apt  to 
strengthen  the  strain.  Now  I  am  ready  to  quarrel  with  all  the 
live  stock  associations  in  the  United  States  on  this  point, 'but  no 
matter  about  that  now.  If  an  animal  is  bred  for  twenty  gen- 
erations in  that  way  you  cannot  get  that  animal  recorded  in 
any  herd  book.  I  think  it  is  a  damage  to  the  breeding  interests, 
but  perhaps  that  caution  may  be  necessary.    Be  that  as  it  may. 
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a  little  alien  blood  gives  stamina  and  generally  increases  the 
size,  and  does  not  prevent  grading  the  stock  up  to  a  thorough- 
bred standard,  provided  it  is  chosen  in  the  right  way. 

A  Member.  Could  you,  with  your  experience  and  your 
ability  in  choosing  Southdown  ewes,  if  you  picked  them  out  and 
bred  them  with  your  Southdown  bucks,  couldn't  you  get  as 
good  results  as  to  go  out  on  the  range  and  use  the  same  num- 
ber of  range  animals? 

Prof.  Shaw.  Well,  I  think  there  would  not  be  much  dif- 
ference, but  it  would  depend  upon  the  range  of  choice  that  I 
had.  I  think  it  could  be  done.  Of  course,  it  could  be  done 
more  quickly.  If  you  took  the  other  course,  you  would  have 
to  breed  through  three  or  four  generations. 

A  Member.  But  you  are  going  to  spend  six  or  eight  years 
in  getting  your  high-grade  stock  that  way  where  it  might  have 
been  attained  by  the  first  course,  are  you  not? 

Prof.  Shaw.  I  do  not  say  I  would  rather  do  that.  I  say 
it  can  be  done  that  way. 

A  Member.  How  long  will  it  take  you  to  get  that  ninety- 
nine  and  two-thirds  per  cent,  animal,  how  many  years  after  you 
start? 

Prof.  Shaw.    Five.    There  it  is  on  the  blackboard. 

Q.     Do  you  get  those  five  generations  in  five  years  ? 

Prof.  Shaw.  I  beg  your  pardon,  but  it  would  take  at 
least  ten  years. 

Q.  Then  why  couldn't  you  start  with  a  few  good,  well- 
bred  animals  and  get  more  money  in  ten  years  by  breeding  than 
you  are  able  to  get  by  that  plan?  Is  it  not  possible?  I  am 
asking  practical  questions,  and  not  trying  to  bring  up  any  side- 
light discussions. 

Prof.  Shaw.  There  may  be  some  farmers  present  who 
have  some  two-thirds  Jersey  cows,  we  will  say,  today.  There 
may  be  others  present  who  have  scrubs.  Now  the  man  who 
has  the  two-thirds  Jersey,  if  he  wants  to  improve  his  stock,  he 
has  got  that  much  further  on  than  the  other  man,  and  he  will 
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get  to  the  perfection  point  so  much  the  quicker  because  he  is 
two-thirds  of  the  way  now.    You  see  the  point. 

Q.  What  is  the  expense  of  such  a  sire  as  you  speak  of, 
and  where  would  I  go  to  work  to  find  such  a  sire  ? 

Prof.  Shaw.  It  is  impossible  to  answer  that  question  defi- 
nitely. The  price  might  run  all  the  way  from  fifty  dollars  to 
five  hundred  dollars.  Of  course,  it  would  be  absolutely  ab- 
surd for  an  ordinary  farmer  to  buy  a  five  hundred  dollar  sire 
for  a  common  herd,  but  I  think  he  might  aflford,  probably,  to 
pay  a  hundred  dollars,  and,  generally  speaking,  good  sires  of 
that  kind  can  be  gotten  for  near  that  price.  For  thorough- 
bred sires,  of  course,  a  man  has  to  pay  more. 

Mr.  TiLLiNGHAST.  Mr.  Chairman,  I  would  like  to  ask  the 
Professor  if  what  he  has  said  about  animals  would  apply  to 
poultry.    Would  the  same  law  govern  in  poultry  breeding? 

Prof.  Shaw.  I  am  almost  sorry  that  the  gentleman  put 
that  question.  Inasmuch  as  he  puts  it,  I  will  answer  it,  but  it 
conflicts  with  what  I  heard  on  this  platform  a  little  while  ago. 
I  should  answer  unhesitatingly  yes,  but  I  heard  the  statement 
from  this  platform,  if  I  understood  the  speaker  aright,  and  I 
am  sorry  he  is  not  here  to  correct  me,  if  I  am  mistaken  —  I 
heard  him  say  that  cross  breeding,  which  is  just  the  kind  of 
grading  I  am  talking  about,  would  give  seventeen  cent  eggs 
instead  of  forty  cent  eggs.  I  cannot  understand  that,  gentle- 
men. I  think  I  would  rather  trust  to  cross  breeding  to  im- 
prove my  stock,  whether  animals  or  poultry. 

The  President.  This  convention  will  stand  adjourned  un- 
til seven-thirty  this  evening. 

EVENING  SESSION. 

December  13,  1905. 
Music. 

Convention  called  to  order  at  8  p.  m.,  Vice-President  See- 
ley  in  the  chair. 
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The  President.  We  are  to  have  a  stereopticon  address  this 
evening,  the  subject  of  which  is  "  How  shall  we  attract  useful 
birds  about  our  farm  homes."  Dr.  Edward  Howe  Forbush, 
of  Wareham,  Mass.,  is  the  gentleman  who  will  give  the  address, 
and  he  is  now  on  the  platform.  I  take  great  pleasure  in  intro- 
ducing him  to  you. 

HOW  SHALL  WE  ATTRACT  USEFUL  BIRDS  ABOUT 

OUR  FARM  HOMES. 

By  Edward  Howe  Forbush,  Wareham,  Mass. 

Horace  Greeley  once  said  that  the  farmer  who  allows  a 
man  to  shoot  his  birds  would  be  just  as  consistent  were  he  to 
allow  him  to  shoot  his  cattle,  for  one  is  of  as  much  value  as 
the  other.  Whik  this  may  be  an  extreme  statement,  it  is  prob- 
able that  were  all  the  birds  destroyed  the  consequences  would 
be  quite  as  serious  to  the  farmer  as  would  be  the  destruction  of 
all  his  cattle.  Few  people  realize  the  value  of  the  services  that 
birds  render  to  man  in  checking  the  multiplication  of  insect  life. 

When  we  fully  appreciate  the  number,  the  fecundity,  and 
the  consuming  powers  of  insects  they  assume  an  economic 
importance  greater  than  can  be  accorded  to  the  ravening  beast 
of  prey.  Let  us  consider  briefly  the  potency  for  evil  that  lies 
hidden  in  the  tiny  but  innumerable  eggs  of  injurious  insects 
which  require  only  the  summer  sun  to  give  them  destructive  life. 

The  number  of  insect  species  is  greater  by  far  than  that  of 
all  other  living  creatures  combined.  (  More  than  three  hundred 
thousand  already  have  been  described.)  There  are  many 
thousands  of  undescribed  species  in  museums.  Dr.  Lintner, 
the  late  distinguished  State  Entomologist  of  New  York,  con- 
sidered it  not  improbable  that  a  million  species  of  insects  would 
be  found  in  existence.  The  number  of  individual  insects  is  be- 
yond human  computation.  Dr.  Lintner  says  that  he  saw  at  a 
glance,  in  a  small  extent  of  roadway  near  Albany,  more  indivi- 
duals of  a  single  species  of  snow-flea,  as  computed  by  him,  than 
there  are  human  beings  on  the  face  of  the  earth.  A  small 
cherry  tree,  ten  feet  in  height,  was  found  by  Dr.  Fitch  to  be  in- 
fested with  an  aphis  or  plant-louse.  He  estimated,  first  count- 
ing the  number  of  these  insects  on  a  leaf,  the  number  of  leaves 
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on  a  branch,  and  the  number  of  branches  on  the  tree,  that  there 
were  twelve  million  plant-lice  on  that  tree ;  and  it  was  only  one 
tree  of  a  row  similarly  infested.  To  give  the  reader  an  approxi- 
mate idea  of  the  number  of  insects  on  the  tree,  it  was  stated  that 
were  a  man  to  count  them  singly  and  as  rapidly  as  he  could 
speak,  it  would  require  eleven  months'  labor  at  ten  hours  a  day 
to  complete  the  enumeration. 

Insects  are  enormously  reproductive,  and  were  the  progeny 
of  one  pair  allowed  to  reproduce  without  check  they  would 
cover,  in  time,  the  entire  habitable  earth.  The  rapidity  of 
propagation  as  shown  in  some  insects  is,  perhaps,  without  a 
parallel  in  the  animal  world.  In  order  to  give  some  idea  of 
the  powers  of  multiplication  of  the  Colorado  potato  beetle, 
the  Canadian  Entomologist  states  that  all  its  transformations 
are  effected  in  fifty  days,  so  that  the  progeny  of  a  single  pair, 
if  allowed  to  increase  without  molestation,  would  amount,  in 
one  season,  to  over  sixty  millions.  Speaking  of  the  power  of 
multiplication  shown  by  plant-lice,  or  aphids,  Dr.  Lintner  says 
that  Professor  Riley,  in  his  studies  of  the  hop  vine  aphis 
(Phorodon  humuli)  has  observed  thirteen  generations  of  the 
species  in  the  year.  Now  if  we  assume  the  average  number  of 
young  produced  by  one  female  to  be  one  hundred,  and  that 
every  individual  attains  maturity  and  produces  its  full  com- 
plement of  young  (which,  however,  never  occurs  in  nature), 
the  number  of  the  twelfth  brood  alone,  not  counting  those  of 
all  the  preceding  broods  of  the  same  year,  would  be  10,000,000,- 
000,000,000,000,000  (ten  sextillions)  of  individuals.  Where, 
as  in  this  instance,  figures  fail  to  convey  any  adequate  concep- 
tion of  numbers,  let  us  take  space  and  the  velocity  of  light  as 
measures.  Were  this  brood  marshaled  in  line  with  ten  indi- 
viduals to  a  linear  inch,  touching  one  another,  the  procession 
would  extend  to  the  sun  (a  space  which  light  traverses  in 
eight  minutes)  and  beyond  it  to  the  nearest  fixed  star  (trav- 
ersed by  light  only  in  six  years),  and  still  onward  in  space 
beyond  the  most  distant  star  that  the  strongest  telescope  may 
bring  to  our  view,  to  a  point  so  inconceivably  remote  that  light 
could  only  reach  us  from  it  in  twenty-five  hundred  years.  The 
smallest  approach  to  such  unchecked  multiplication  on  the  part 
of  this  insect  might  paralyze  the  hop-growing  industry.  While 
the  aphids  may  represent  the  extreme  of  fecundity,  there  are 
thousands  of  insect  species,  the  unchecked  increase  of  any  one 
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of  which  would  soon  overrun  a  continent.  Kirkland  has  com- 
puted that  the  unrestricted  increase  of  the  gypsy  moth  would 
be  so  great  that  the  progeny  of  one  pair  would  be  numerous 
enough  in  eight  years  to  devour  all  the  foliage  in  the  United 
States. 

Many  insects  are  remarkably  destructive  because  of  the  enor- 
mous amount  of  food  which  they  must  consume  to  grow  rapidly 
to  maturity.  Many  caterpillars  eat  daily  twice  their  weight  of 
leaves,  which  is  as  if  an  ox  were  to  devour  every  twenty-four 
hours  three-quarters  of  a  ton  of  grass.  Their  voracity  and 
rapid  growth  may  be  shown  by  the  statement  of  a  few  facts : 
A  certain  flesh-feeding  larva  will  consume,  in  twenty-four 
hours,  two  hundred  times  its  original  weight;  a  parallel  to 
which,  in  the  human  race,  would  be  an  infant  consuming,  in 
the  first  day  of  its  existence,  fifteen  hundred  pounds  of  food. 
There  are  vegetable  feeders,  caterpillars,  that  during  their  pro- 
gress to  maturity  within  thirty  days,  increase  in  size  ten  thou- 
sand times.  To  equal  this  remarkable  growth,  a  man  at  his  ma- 
turity would  have  to  weigh  forty  tons.  Mr.  Leopold  Trouve- 
lot,  who  introduced  the  gypsy  moth  into  this  country,  says: 
"  The  food  taken  by  a  single  American  silkworm  {Telea  Poly- 
phemiis)  in  fifty-six  days  equals  in  weight  eighty-six  thousand 
times  the  primitive  weight  of  the  worm."  In  view  of  such 
statc^nents,  need  we  wonder  that  the  insect  world  is  so  de- 
structive  and  so  potent  a  power  for  harm ! 

When  we  consider  the  dangers  arising  from  the  immense 
numbers,  fecundity,  and  voracity  of  insects,  the  fact  that 
insects  new  to  cultivated  crops  are  constantly  appearing  be- 
comes a  source  of  grave  apprehension.  Every  year  economic 
entomologists,  who  «re  constantly  increasing  our  knowledge 
regarding  insect  pests,  discover  new  insects  attacking  important 
crops  or  trees.  Dr.  Lintner  made  a  list  of  insects  injuring 
apple  trees  in  the  United  States,  which  was  published  in  the 
appendix  to  his  first  report  as  entomologist  of  New  York  state. 
It  contained  one  hundred  and  seventy-six  species,  while  large 
though  lesser  numbers  have  been  found  on  the  plum,  pear, 
peach,  and  cherry.  Dr.  Packard  described  four  hundred  and 
fort>'-two  species  which  prey  upon  our  oaks,  and  believed  it  not 
impossible  that  ultimately  the  number  of  species  found  on  the 
oaks  of  the  United  States  would  be  from  six  to  eight  hundred  or 
even  one  thousand.    The  list  of  insects  which  feed  on  grasses, 
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cereals,  field  and  garden  crops  is  very  large  and  constantly 
Rowing,  for  it  is  continually  receiving  accessions  both  from 
native  and  foreign  sources. 

The  destructiveness  of  some  of  these  insects  is  so  enormous 
as  to  amount  to  a  heavy  annual  tax  on  the  people  of  the  United 
States.  Hence,  since  the  first  settlement  of  the  country,  the 
amount  of  this  annual  tax  has  been  increasing.  In  September, 
1868,  Professor  D.  B.  Walsh,  editor  of  the  American  Entomol- 
ogist, estimated  that  the  country  then  suffered  from  the  depre- 
dations of  noxious  insects  to  the  amount  of  three  hundred 
million  dollars  annually.  By  the  census  of  1875,  the  agricul- 
tural products  of  this  country  were  valued  at  two  billion  five 
Tiundred  million  dollars.  Of  this  amount,  says  Dr.  Packard, 
-we,  in  all  probability,  annually  lose  over  two  hundred  million 
dollars  from  the  attacks  of  injurious  insects.  In  the  report 
of  the  Department  of  Agriculture  for  1884,  the  losses  occasioned 
by  insects  injurious  to  agriculture  in  the  United  States,  it  is 
said,  are  variously  estimated  at  from  three  hundred  million 
dollars  to  four  hundred  million  dollars  annually.  In  1890, 
Professor  C.  V.  Riley,  in  response  to  a  letter  of  inquiry,  stated 
that  no  very  recent  estimate  of  the  injury  done  to  crops  by 
insects  had  been  made,  but  that  he  had  estimated  some  time 
previously  that  the  injury  to  agriculture  by  insects  in  the 
United  States  exceeded  three  hundred  million  dollars  annuallv. 
Mr.  James  Fletcher,  in  his  annual  address  as  president  of  the 
Society  of  Economic  Entomologists,  in  Washington,  in  1891, 
stated  that  the  agricultural  products  of  the  United  States  were 
then  estimated  at  about  three  billion  eight  .hundred  million 
dollars.  It  was  believed  that  a  sum  equal  to  about  one-tenth  this 
amount,  or  three  hundred  and  eighty  million  dollars,  was  lost 
through  the  ravagies  of  injurious  insects.  The  latest  calcula- 
tion of  the  loss  occasioned  by  insect  injury  in  the  United  States 
which  has  come  to  my  notice  is  that  of  Dr.  C.  L.  Marlatt,  who, 
by  careful  estimates,,  approximates  the  percentage  of  loss  to 
cereal  products,  hay,  cotton,  tobacco,  truck  crops,  sugars,  fruits, 
forests,  miscellaneous  crops,  animal  products,  and  products 
in  storage.  Dr.  Marlatt  attributes  a  loss  of  eighty  million  dol- 
lars to  the  com  crop  alone,  and  approximates  the  loss  to  the 
wheat  crop  at  one  hundred  millions  each  year.  The  injury 
done  to  the  hay  crop  is  estimated  at  five  hundred  and  thirty 
thousand  dollars,  while  the  codling  moth  alone  is  believed  to 
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injure  fruit  crops  to  the  amount  of  twenty  million  dollars.  His 
statement,  based  on  the  value  of  farm  products  as  given  in  the 
Reports  of  the  Bureau  of  Statistics  of  the  United  States 
Department  of  Agriculture  for  1904,  gives  the  loss  from  insect 
depredations  for  that  year  as  seven  hundred  and  ninety-five 
million  one  hundred  thousand  dollars,  and  this  is  believed  to  be 
a  conservative  estimate  of  the  tax  now  imposed  by  injurious 
insects  on  the  people  of  the  United  States,  without  reckoning 
the  millions  of  dollars  that  are  expended  annually  in  labor  and 
insecticides  in  prosecuting  the  fight  against  insects.* 

In  considering  the  losses  caused  by  insect  pests,  and  the 
possibility  of  preventing  them,  it  is  well  for  us  first  to  observe 
how  nature,  if  left  to  herself,  provides  a  system  of  checks,  which 
in  the  forest  or  wilderness  operate  to  maintain  the  balance  of 
life  so  nicely  that,  ordinarily,  neither  low-growing  plants, 
shrubbery,  nor  trees,  suffer  greatly  from  the  attacks  of  insects. 

First,  birds,  bats,  other  insectivorous  mammals,  batrachians, 
reptiles,  and  predaceous  insects,  feed  upon  injurious  insects, 
and  thus  hold  their  increase  in  check.  These  are  the  primary 
controlling  agencies.  When  these  fail,  parasitic  insects, 
increasing,  attack  the  insect  hosts,  and  when  these  also  prove 
ineffective  —  when  vegetation  is  destroyed  and  the  food  supply 
-exhausted  —  disease  and  starvation  kill  off  the  swarming  in- 
sects and  g^ve  vegetation  a  chance  to  renew  itself.  These  latter 
agencies,  which  are  so  effective  under  natural  conditions,  are 
of  less  immediate  service  to  the  farmer,  however,  in  checking 
injurious  insects  than  are  the  birds,  for,  although  parasites, 
disease  or  starvation,  ultimately  check  many  great  outbreaks  of 
injurious  insects,  these  most  effective  checks  do  not  avail  until 
such  insects  are  most  numerous,  usually  in  the  second  year 
of  their  abundance,  when  it  is  too  late  to  save  the  crops.  The 
birds,  on  the  contrary,  form  a  mobile  standing  army,  that  can 
be  concentrated  at  once  upon  any  insect  outbreak,  reducing  it 
before  it  has  done  much  harm.  This  qiielling  of  insect  inva- 
sions by  birds  is  a  common  occurrence,  but  is  seldom  noticed 
for  the  reason  that  birds  often  suppress  the  insect  uprising 
before  it  has  become  apparent  to  common  observation,  or  has 
done  any  considerable  injury.  The  instances  where  birds  fail 
to  check  insect  outbreaks  at  once  attract  attention,  for  then 


•  *^be  anntial  lofls  occasioned  by  destructive  Insects  in  the  United  States,"  by  C. 
U  Marlatt,  Year  book,  U.  S.  Department  of  Agriculture,  1904,  p.  464. 
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these  uprisings  soon  become  apparent  because  of  the  injury 
they  do.  Birds  would  ordinarily  hold  in  check  all  insects 
which  they  eat  with  avidity  were  it  not  (i)  that  the  birds  have 
been  much  reduced  in  numbers;  (2)  that  man  in  planting  and 
cultivating  crops  makes  conditions  JEavorable  for  the  propaga- 
tion of  insects  and  unfavorable  to  the  increase  of  birds.  Many 
species  of  birds,  especially  game  birds,  are  gradually  disappear- 
ing ;  a  few  are  extinct.  The  farmer,  by  devoting  large  areas 
to  a  special  crop,  and  growing  the  same  crops  year  after  year,, 
offers  the  insects  that  infest  those  crops  a  splendid  opportunity 
to  multiply,  while  the  cultivation  of  the  field  drives  out  the 
birds  that  formerly  nested  there. 

Birds  are  remarkably  active  and  energetic  creatures,  having 
a  high  temperature,  rapid  circulation  and  respiration,  and  re- 
quiring a  tremendous  amount  of  food  to  sustain  their  activity 
and  repair  the  waste  of  the  tissues. 

Some  of  the  smaller  birds  require  only  half  an  hour  to  an 
hour  and  a  half  to  digest  a  full  meal,  and  the  stomach  is  filled 
many  times  each  day.  The  rapidly  growing  young  need  far 
more  food  in  proportion  to  their  size  than  do  the  old  birds* 
An  adult  crow  will  eat  from  five  to  eight  ounces  of  food  daily* 
A  young  crow,  nearly  fledged,  requires  about  ten  ounces.  Pro- 
fessor Treadwell  found  that  a  young  robin  needed,  daily,  a 
quantity  of  beef  equal  to  one-half  its  own  weight,  or  forty- 
eight  per  cent,  more  than  its  own  weight  in  worms,  to  secure  its 
healthy  growth  and  development.  Where  insects  are  numerous, 
birds  eat  them  with  almost  incredible  rapidity.  My  assist- 
ant, Mr.  F.  H.  Mosher,  saw  a  pair  of  tanagers  eat  thirty-five 
newly  hatched  caterpillars  in  a  minute.  They  continued  eating 
these  minute  insects  at  this  rate  for  eighteen  minutes ;  so  that, 
if  Mr.  Mosher's  count  is  correct,  they  must  have  eaten  in  this 
short  time  six  hundred  and  thirty  of  the  little  creatures.  This 
would  not  make  them  a  full  meal,  as  the  entire  number  would 
hardly  be  equal  in  bulk  to  one  full-grown  caterpillar.  By  care- 
fully watching  two  yellowthroats,  and  counting  the  plant-lice 
they  ate,  he  estimated  that  they  destroyed  seven  thousand 
within  an  hour, —  a  thing  almost  incredible,  but  still  possible, 
when  we  consider  the  exceedingly  small  size  of  the  insects 
at  the  time,  their  swarming  numbers,  the  activity  of  the  chicka- 
dee, and  its  remarkably  rapid  digestion.  Dr.  Judd  speaks 
of  a  letter  received  from  Mr.  Robert  H.  Coleman,  in  which  he 
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says  of  a  palm  warbler  that  he  watched,  that  it  must  have 
killed  nine  thousand  five  hundred  insects  in  about  four  hours. 
These  may  be  extreme  cases,  but  even  if  we  halve  the  numbers 
given,  they  will  still  show  the  bird's  possibilities  for  good. 

The  remarkable  appetites  of  the  young  birds  keep  their 
parents  very  busy.  The  old  birds  usually  carry  to  the  young 
from  one  to  twelve  insects  at  each  visit  to  the  nest,  although 
some  visits  are  made  for  other  purposes.  A  pair  of  vireos 
visited  the  nest  one  hundred  and  twenty-five  times  in  ten 
hours.  A  pair  of  chippies  made  nearly  two  hundred  visits  to 
their  young  in  a  day.  Two  martins  have  been  seen  to  visit 
their  young  three  hundred  and  twelve  times  in  fourteen  hours. 
A  pair  of  rose-breasted  grosbeaks  made  four  hundred  and 
thirty-six  calls  at  the  nest  in  eleven  hours.  House  wrens  have 
been  seen  to  enter  their  nest  from  thirty  to  seventy-one  times 
an  hour. 

If  we  turn  for  a  moment  to  the  records  of  the  amount  of 
food  found  in  birds'  stomachs  by  dissection,  we  can  see  at  once 
why  they  are  such  effective  checks  on  the  increase  of  insects. 
A  large  part  of  the  alimentary  canal  is  often  packed  with  food. 
The  stomach  of  a  bird  is  not  seldom  found  to  contain,  as  Pro- 
fessor Beal  remarks,  enough  food  to  form  a  pile  "  two  or  three 
times  as  large  as  the  original  stomach  witii  food  all  in  it." 
Where  birds  have  no  crop  or  special  enlargement  of  the  gullet, 
to  contain  an  extra  supply  of  food,  the  whole  gullet  is  used  for 
this  purpose,  and  when  favorite  food  is  abundant  the  bird  will 
fill  itself  to  the  throat.  The  amount  of  food  found  in  the  stom- 
achs of  birds,  as  given  by  the  investigators  connected  with  the 
United  States  Biological  Survey,  seems  large,  but  anyone  can 
verify  the  statements  made  by  examining  the  stomachs  for 
himself,  for  they  are  all  preserved  and  kept  for  reference. 
Professor  Beal  found  in  the  stomach  of  a  yellow-billed  cuckoo 
two  hundred  and  seventeen  fall  web  worms,  and  in  another 
two  hundred  and  fifty  American  tent  caterpillars.  Two  flickers 
were  found  to  have  eaten  respectively  three  thousand  and  five 
thousand  ants.  Sixty  grasshoppers  were  found  in  one  night- 
hawk's  stomach,  and  Professor  Harvey  has  found  five  hundred 
mosquitoes  in  another.  Seven  thousand  five  hundred  seeds  of 
wood  sorrel  had  been  eaten  by  a  mourning  dove,  six  thousand 
four  hundred  by  another,  and  nine  thousand  two  hundred, 
chiefly  of  weeds,  were  found  in  a  third.    Dr.  Judd  says  that  the 
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Stomachs  of  three  bank  swallows  contained,  altogether,  two 
hundred  ants,  and  a  nighthawk  has  been  known  to  take  a 
thousand  at  a  single  meal.  One  thousand  seven  hundred  seeds 
of  weeds  had  been  taken  at  one  feeding  by  a  bob-white ;  three 
thousand  leguminous  seeds  were  found  in  another,  and  no  less 
than  five  thousand  seeds  of  pigeon  grass  were  taken  frcMn  a 
third.  Dr.  Warren  has  taken  twenty-eight  cut-worms  from 
the  stomach  of  a  red-winged  blackbird.  Stomachs  of  snow- 
flakes  examined  at  the  Biological  Survey  have  contained  from 
five  hundred  to  fifteen  hundred  weed  seeds.  Professor  Forbes 
took  from  the  stomachs  of  seven  cedar  birds,  or  cherry  birds, 
nearly  one  hundred  canker  worms  each.  In  a  letter  recently 
received  from  Professor  Beal  he  says  that  one  hundred  entire 
beetles  were  found  in  the  stomach  of  a  cliff  swallow ;  that  from 
the  stomach  of  a  yellow-billed  cuckoo  there  were  taken  the 
remains  of  eighty-two  caterpillars,  each  of  which  was  origi- 
nally from  one  to  one  and  one-half  inches  long;  another  had 
taken  eighty-six,  and  from  forty  to  sixty  were  found  in  several 
others.  From  the  stomach  of  a  Franklin  gull  there  were  taken 
seventy  entire  grasshoppers,  and  the  jaws  of  ninety-five  more, 
showing  that  it  had  eaten  one  hundred  and  sixty-five  grass- 
hoppers. Another  contained  ninety  grasshoppers  and  one  hun- 
dred and  two  additional  jaws.  Another  contained  sixty-eight 
crickets.  These  grasshoppers  and  crickets  were  each  more  than 
an  inch  in  length.  When  we  consider  that  the  digestion  of 
birds  is  continuous,  and  that  when  food  is  plentiful  the  stom- 
ach is  filled  many  times  each  day,  the  effect  that  must  be  pro- 
duced on  the  insects  with  which  birds  satisfy  their  appetites 
will  be  more  clearly  understood.  There  are  many  records  of 
the  benefits  resulting  from  the  insectivorous  habits  of  birds, 
and  many  others  which  tell  of  the  increase  of  injurious  insects 
which  has  followed  the  destruction  of  birds,  but  time  will  not 
allow  me  to  quote  them  here,  for  the  chief  question  to  be  con- 
sidered tonight  is,  "  How  shall  we  attract  and  protect  the  use- 
ful birds  about  our  homes  ?  " 

He  who  is  about  to  purchase  a  farm  or  country  place  may, 
by  keeping  in  mind  the  attractions  which  birds  require,  secure 
a  place  naturally  well  adapted  to  their  wants.  Such*  a  place 
should  be  so  situated  as  to  provide  shelter  from  cold  northerly 
winds  and  storms.  It  must  be  well  watered,  and  partly  wooded 
with  groves  or  patches  of  evergreen  trees  and  windbrakes  of 
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trees,  shrubs,  and  vines.  It  should  be  near  a  small  swamp,  a 
meadow,  or  large  stream,  which  should  also  be  sheltered  by 
woods  or  hills  upon  its  north  side.  It  should  have  a  great  di- 
versity of  wild  vegetation,  including  a  variety  of  fruit-bearing 
trees,  shrubs  and  vines.  If  the  place  be  situated  in  a  broad 
river  valley,  it  is  likely  to  be  visited  by  many  migrating  birds. 

Were  I  selecting  a  place  with  special  reference  to  its  fit- 
ness to'  maintain  bird  life,  I  should  prefer  to  have  a  large 
portion  of  the  land  wooded.  If  there  are  too  many  trees,  they 
can  be  cut  in  much  less  time  than  it  takes  to  grow  them,  and 
those  trees,  shrubs  and  vines,  especially  attractive  to  desirable 
birds,  can  be  left.  There  should  be  an  orchard  with  some  trees- 
going  to  decay,  thus  furnishing  homes  for  woodpeckers  and 
cavities  for  such  birds  as  nest  in  them.  There  should  also  be 
an  old  field,  much  pasture  and  mowing  land,  with  cleared  land 
enough  besides  for  garden  and  cornfield.  As  this  is  a  brief 
description  of  many  New  England  farms,  one  heed  not  go- 
far  to  find  such  a  place. 

The  cultivated  cherries  are  well  known  to  be  among  the 
most  attractive  of  bird  foods,  and  those  who  have  enough 
cherries  for  themselves  and  the  birds  are  fortunate.  Those 
not  well  provided  with  cherries  may  protect  their  fruit  by 
planting  the  Russian  mulberry  or  shadberry,  for  these  fruits 
ripen  as  early  as  the  earliest  cherries  and  appear  to  be  preferred 
by  the  birds.  The  greatest  difficulty  encountered  in  culti- 
vating the  shadberry,  is  that  the  birds  get  all  the  fruit.  Since 
I  first  learned,  by  my  own  experience  in  Medford,  that  birds 
prefer  mulberries  to  cherries,  I  have  found  that  many  farm- 
ers and  fruit  growers  have  had  a  similar  experience. 

We  may  protect  our  fruit  in  this  manner,  but  how  shall 
we  get  the  best  results  from  the  presence  of  the  birds?  At 
present  birds  are  not  often  numerous  enough  to  do  more  than 
reduce  somewhat  the  numbers  of  injurious  insects.  Birds  have 
abundant  choice  of  insect  food  and  are  not  compelled  to  make 
a  close  search  for  their  prey.  Now  if  we  can  attract  more 
birds  to  our  orchards  than  would  ordinarily  come  there,  and 
keep  them  there,  especially  in  winter,  by  supplying  them  with 
a  little  inexpensive  food  to  tide  them  over  the  storms,  they 
will  search  the  trees  so  thoroughly  that  few  insects  will  es- 
cape. If  we  wish  to  secure  the  greatest  good  possible  from 
birds  at  points  threatened  with  insect  attack,  we  must  maintain 
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there  a  larger  bird  population  than  the  land  will  support  un- 
der ordinary  conditions.  How  to  do  this  with  the  least  trouble 
and  expense  becomes  our  next  study.  It  is  well  to  begin  with 
the  winter  birds,  as  they  are  of  the  utmost  importance  to  the 
farmer  because  of  their  destruction  of  weed  seeds  and  hiber- 
nating forms  of  insects.  Insects  lie  dormant  in  some  form  for 
six  months  or  longer,  each  year,  and  so  they  cannot  escape 
the  attacks  of  birds.  The  winter  birds  are  obliged  by  necessity 
to  search  them  out.  One  bird  can  destroy,  during  a  winter,  at 
least  one  hundred  times  as  many  insects  in  embryo  as  it  can 
in  the  same  time  in  summer  when  the  insects  have  grown 
larger.  In  winter,  the  farmer  is  likely  to  have  more  time 
to  attend  to  birds  than  in  summer,  and  at  that  time  they  most 
need  his  help.  No  doubt  thousands  of  birds  are  starved  in 
hard  winters  that  might  be  saved  with  very  little  trouble  on 
the  farmer's  part. 

It  is  very  desirable  to  keep  with  us,  so  long  as  possible, 
the  many  species  of  sparrows  which  pass  through  the  country 
on  their  way  south  in  the  fall,  and  to  persuade  some  of  them 
to  remain  through  the  winter.  Careless  husbandry  tends  to 
bring  these  birds  about ;  they  gather  to  feed  upon  weed  seeds 
in  neglected  gardens  and  fields.  But  if  we  wish  to  have  them 
continue  this  good  work  all  through  the  winter  and  spring, 
they  must  be  provided  with  food  and  shelter  to  which  they  can. 
resort  during  snow  storms  and  afterward  while  the  snow  lies 
deep,  or  when  all  vegetation  is  covered  with  a  coating  of  ice 
from  driving  sleet  or  freezing  rain.  Unless  they  are  thus 
provided  for,  they  must  either  go  farther  south  or  succumb  to 
the  inclemency  of  winter. 

The  sparrows  prefer  the  shelter  afforded  by  thickets,  and 
tangles  of  deciduous  bushes  and  vines,  such  as  are  sometimes 
found  on  the  south  side  of  a  hill  near  the  edge  of  a  swamp. 
A  few  brush  piles  will  give  them  additional  shelter.  A  little 
chaff  from  the  bam  floor  scattered  in  the  dooryard,  whenever 
a  flurry  of  snow  covers  the  ground,  will  bring  them  about 
the  house.  Where  there  are  scratching  sheds  for  poultry,  with 
the  south  side  of  each  shed  open  except  for  its  screen  of  poul- 
try netting,  the  birds  will  find  shelter  and  food  on  cold  stormy 
mornings.  These  sheds  are  strewn  with  straw  or  other  litter, 
which  is  likely  to  contain  weed  seeds,  and  fine  particles  of 
grain  overlooked  by  the  fowls.    In  time  the  birds  become  bold 
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enough  to  enter  the  sheds  even  when  the  fowls  are  there,  and 
they  will  always  resort  to  them  in  the  early  morning  before 
the  hens  are  out.  Birds  readily  pass  through  ordinary  poultry 
netting,  and  when  once  in  the  sheds  they  are  safe  from  the  at- 
tacks of  cats  and  hawks.  Those  who  wish  to  provide  any  food 
more  attractive  than  the  above,  have  their  choice  of  the  various 
seeds  sold  at  the  bird  stores. 

Farmers  should  always  grow  sunflowers  for  the  fowls. 
These  will  attract  goldfinches ;  sunflower  heads  or  the  detached 
seeds  make  a  good  winter  bird  food.  If  the  farmer  wishes 
other  bird  food,  he  can  give  one  or  more  of  the  children  a 
small  patch  of  land  near  the  house  on  which  to  raise  Japanese 
millet.  This  is  merely  a  cultivated  and  improved  variety  of 
barnyard  grass  (a  common  weed)  and  sparrows  seem  to  be 
fond  of  it.  If  sown  broadcast  on  rich,  moist  soil,  it  will  grow 
from  five  to  seven  feet  in  height,  and  the  large  seed  heads  will 
supply  an  immense  quantity  of  seed.  It  takes  but  three  or  four 
square  rods  of  land  to  produce  all  the  seed  one  will  need  for 
birds  in  winter.  A  bushel  or  two  ought  to  suffice  for  the  birds 
during  an  ordinary  winter. 

Winter  is  the  time  to  feed  jays  and  crows.  If  they  do  not 
molest  the  smaller  birds,  they  can  do  no  harm  in  winter,  and 
they  may  do  much  good.  In  Massachusetts  the  jays  are  al- 
ready learning  to  eat  the  larvae  of  that  notorious  pest,  the 
brown-tail  moth,  which  hibernates  in  winter  in  "  nests  "  upon 
the  limbs  and  twigs. 

Hang  up  a  bit  of  worthless  meat  in  a  tree.  It  should  be 
high  enough  from  the  ground  to  be  out  of  reach  of  dogs  and 
far  enough  from  the  house  so  that  the  cautious  crow  will  trust 
his  precious  skin  within  the  distance.  The  skinned  carcass  of 
a  fox  or  cat  will  do  very  well ;  but  it  will  not  last  long  after  the 
crows  find  it.  It  should  be  so  placed  that  they  can  find  no  con- 
venient roost  within  reach  of  it,  for  it  will  then  last  the  longer 
and  keep  more  crows  from  starvation.  When  the  snow  is  deep 
they  will  resort  to  it,  and  when  the  ground  is  more  or  less  bare, 
they  will  still  remain  and  hunt  field  mice  and  hibernating  in- 
sects in  the  fields  or^the  shrubbery  along  walls  and  fences. 

Woodpeckers,  nuthatches,  and  chickadees  are  all  attracted 

by  animal  food.   Juncos  and  tree  sparrows  will  eat  it  during 

deep  snows  when  their  usual  food  is  buried.    Unsalted  bones 

with  meat,  fat,  or  marrow  attached,  beef  or  mutton  tallow,  fat 
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or  suet,  all  may  be  used  for  this  purpose.  Uncleaned  bones 
from  the  market  hung  upon  the  orchard  trees  will  furnish  food 
for  these  birds.  Fat  or  suet  will  give  them  the  needed  animal 
heat  on  which  they  must  rely  during  the  coldest  weather.  If 
a  bird  can  get  food  enough,  it  can  withstand  very  cold  weather, 
but  if  it  starves,  it  soon  freezes.  Bones  and  suet  should  be  put 
out  early  in  the  fall,  that  they  may  attract  and  hold  birds  that 
are  migrating.  These  food  materials  should  be  renewed  occa- 
sionally until  late  in  spring,  for  when  we  have  once  taught  the 
birds  to  rely  upon  them,  we  must  keep  up  the  supply,  if  we  wish 
to  retain  the  birds;  if  they  are  not  provided  with  a  never- 
failing  food  supply,  storms  may  drive  them  away  or  starve 
them.  When  birds  have  found  the  food  provided  for  them 
and  have  become  accustomed  to  look  for  it  daily,  we  may,  if 
we  will,  attract  them  about  or  even  into  our  dwellings. 

Chickadees  and  nuthatches  are  remarkably  unsuspicious,  and 
may  be  taught  to  eat  from  the  hand  of  any  one  who  cares  to 
spend  the  time  necessary  to  accomplish  that  end. 

Several  other  species  may  be  enticed  to  our  doors  and  win- 
dows, where  their  habits  and  manners  may  be  watched  and 
studied  in  comfort  during  the  most  inclement  winter  weather. 
To  accomplish  this,  and  at  the  same  time  to  see  the  birds  upon 
the  limbs  and  in  their  natural  attitudes,  small  shrubs  or 
branches  may  be  fastened  upright  to  each  window  sill  that  may 
be  selected  as  most  convenient  for  the  purpose.  The  branch- 
lets  and  twigs  may  extend  over  the  entire  window  and  they 
may  be  further  supported  by  being  tacked  here  and  there  to 
the  window  frame.  Small  pieces  of  meat,  fat  or  suet,  may 
then  be  tied  on  the  branches.  These  morsels  should  be  well 
wound  with  twine,  to  prevent  any  bird  from  tearing  one  down 
or  carrying  it  off  bodily,  and  should  be  tied  up  about  a  foot 
apart  that  the  birds  may  all  have  an  opportunity  to  come  at  the 
same  time,  if  they  wish  to  do  so.  If  only  one  piece  of  meat  is 
provided,  the  birds  are  likely  to  fight  over  it,  or  to  drive  one 
another  away;  but  if  the  above  directions  are  followed,  they 
will  soon  learn  that  there  is  enough  for  all,  and  several  birds 
may  be  seen  feeding  at  once  at  the  same  window.  While  these 
birds  are  being  thus  attracted  to  the  windows,  the  sparrows 
also  may  be  drawn  about  the  house  by  chaff  or  bird  seed  thrown 
upon  the  ground  or  snow. 


JUNCOS  ON  THE  WINDOW  SlUtl.P. 


1906.]  BIRDS  ABOUT  OUR  FARM   HOMES.  I95 

Next  a  shelf  or  table  may  be  made  of  half-inch  box  boards.  J 

The  side  of  a  large  shoe  box  will  do.    This  may  be  covered  I 

with  old  bagging  and  a  cleat  or  rail  put  about  the  edge  to 
prevent  the  food  put  on  it  from  blowing  away.  A  little  ever- 
green tree  may  be  set  up  on  the  shelf  which  is  then  fastened 
under  a  window  sill,  as  seen  in  the  plate,  and  the  birds'  Christ- 
mas tree  is  ready.  Various  food  materials  are  fastened  to  the 
tree.  Chaff  and  seed  are  scattered  on  the  shelf,  and  when  the 
first  snowstorm  comes,  if  not  before,  sparrows,  chickadees, 
woodpeckers,  and  perhaps  even  jays  will  visit  the  shelf  at  in- 
tervals all  day.  This  feeding  shelf  can  be  attended  to,  the  snow 
brushed  off,  and  the  food  replenished  from  within  by  merely 
opening  the  window.  If  the  birds  are  shy  at  first,  a  lace  sash 
curtain  may  be  put  up,  and  any  one  may  then  sit  at  the  win- 
dow and  watch  them  as  well  as  though  they  were  hung  up  in 
a  cage  in  the  house.  The  birds  may  quarrel  some  at  first, 
but  they  will  soon  learn  to  feed  together  in  amity,  and  so  with 
very  little  trouble  and  care  we  can  establish  a  winter  aviary 
out  of  doors.  This  shelf  should  be  high  enough  to  be  out  of 
the  reach  of  cats  and  dogs,  so  that  the  birds  may  feel  safe  in 
coming  there.  In  time  they  will  become  so  tame  that  they  will 
come  into  the  house  when  the  window  is  left  open  and  will  take 
food  from  the  table.  We  have  to  keep  the  doors  and  windows 
closed  at  my  home,  else  the  birds  will  come  into  the  house. 
The  chickadees  always  come  into  the  woodshed  when  the  door 
IS  left  open,  and  there  they  search  the  woodpile  for  borers. 
One  bird  came  several  times  to  take  from  the  hand  a  borer  that 
was  held  out  to  him.  We  have  had  about  the  house  at  different 
times,  flocks  of  from  thirty  to  fifty  j  uncos  and  tree  sparrows, 
many  jays  and  chickadees,  and  one  or  two  pairs  of  nuthatches 
of  both  the  common  species ;  while  flickers,  kinglets,  creepers, 
cross-bills,  robins,  quail,  and  pheasants  come  in  greater  or  less 
numbers.  In  1903-04  two  fox  sparrows  stayed  all  winter,  and 
this  year  a  towhee  or  chewink  is  still  with  us.  Myrtle  war- 
blers and  meadow  larks  are  commonly  seen,  and  one  season  a 
pine  warbler  came  in  January.  Their  presence  gives  a  healthy 
stimulus  to  observation  and  serves  to  break  the  monotony  of 
winter  isolation  upon  the  farm,  while  as  one  result  of  it  our 
trees  are  seen  all  summer  in  full  foliage  and  never  suffer  se- 
riously from  the  attacks  of  insects.  The  sparrows  also  help 
by  eating  most  of  the  weed  seed  in  the  garden. 
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Our  first  attempt  at  availing  ourselves  of  the  services  of 
winter  birds  was  made  in  1896.  The  birds  were  attracted  to  an 
old  orchard  by  the  methods  just  described,  and  in  the  fall,  win- 
ter, and  spring  they  destroyed  thousands  of  the  eggs  of  the 
cankerworm  and  tent  caterpillar  moths,  probably  also  the  Isltvx. 
and  pupae  of  the  codling  moth,  as  well  as  scale  insects,  and 
other  enemies  of  the  trees.  When  spring  came,  efforts  were 
made  to  attract  the  summer  birds  to  the  orchard  with  such  suc- 
cess that  they  destroyed  most  of  the  insects  that  were  left  by 
the  winter  birds,  and  our  orchard  retained  its  foliage  and  bore 
a  good  crop  of  fruit  in  a  year,  when  nearly  every  other  orchard 
in  the  town  (Medford,  Mass.)  was  leafless  and  fruitless  be- 
cjause  of  the  prevalence  of  insect  pests. 

The  food  of  the  birds  in  our  orchard  was  carefully  studied, 
and  the  numbers  of  insects  consumed  by  them  estimated.  For 
example,  four  chickadees  were  found  to  have  eaten  at  one 
meal  one  thousand  and  twenty-eight  eggs  of  the  fall  canker- 
worm  moth.  Four  birds  killed  later  in  the  season  were  found 
to  have  eaten  one  hundred  and  five  egg-bearing  females  of 
the  spring  cankerworm  moth.  As  the  female  moths  had, 
on  the  average,  one  hundred  and  eighty-five  eggs 
each  in  their  ovaries,  these  four  birds  had  destroyed 
at  one  meal  over  nineteen  thousand  of  these  eggs. 
My  assistant,  Mr.  C.  E.  Bailey,  estimated  that  each 
chickadee  would  consume  each  spring  138,750  of  these  eggs. 
It  is  easy  to  see  why  our  trees  were  not  leafless  tliat  summer. 
In  spring  and  summer,  birds  are  attracted  about  our  homes 
mainly  by  the  insects  and  fruit  to  be  found  there,  and  if  the 
farm  is  well  provided  with  these,  there  ought  to  be  no  dearth 
of  birds.  Still  it  is  a  good  plan  to  keep  our  feeding  shelf  sup- 
plied with  food  all  the  year  round,  and  in  warm  weather,  a 
pan  of  fresh  water  will  be  used  daily  unless  there  are  other 
places  near  by,  at  which  the  birds  can  drink  or  bathe.  At  nest- 
ing time  a  little  nesting  material  hung  on  tree  or  fence  will 
sometimes  decide  birds  to  nest  near  by.  Swallows  and  phoebes 
may  be  induced  to  nest,  if  they  have  free  entrance  into  the  farm 
buildings,  and  projections  are  available  on  beam  or  rafter, 
which  will  give  needed  support  to  their  nests.  But  the  most 
successful  plan  to  assure  the  presence  of  certain  birds,  is  to 
put  up  bird  houses  and  nesting  boxes.  These  boxes  may  be 
inexpensive.    Large  cigar  boxes  will  do  for  wrens,  but  should 


INBXPIlNmVK  NESTING  BOXBS. 


1906.]  BIRDS  ABOUT  OUR  FARM   HOMES.  I97 

be  used  only  where  sheltered  from  the  weather,  for  sun  and  & 

rain  will  soon  warp  and  crack  them,  thus  rendering  them  leaky  y 

and  unfit  for  use.    Other  small  boxes  may  be  utilized.    Very 
acceptable  bird  boxes  may  be  made  of  hollow  limbs. 

For  practical  utility  a  nesting  box  should  not  only  provide 
the  birds  with  an  acceptable  nesting  site,  but  it  should  also 
furnish  them  perfect  protection  from  the  elements,  and  should 
be  so  made  that  the  interior  can  be  quickly  examined  and  the 
contents  removed,  if  necessary.  The  entrance  must  not  face 
prevailing  storms.  The  box  must  be  so  strong  that  woodpeck- 
ers cannot  easily  enlarge  the  entrance  sufficently  to  allow 
enemies  of  the  occupants  to  get  in.  It  must  be  placed  beyond 
the  reach  of  cats  or  other  night  prowlers.  All  these  essentials 
may  be  secured  without  expense  by  using  worn-out  or  discarded 
utensils  or  receptacles.  In  a  few  minutes  an  empty  tomato  can 
may  be  made  into  a  bird  box  by  slitting  the  tin  of  the  opened 
end  twice  and  turning  down  the  piece  between  the  slits,  thereby 
making  a  hole  not  over  an  inch  wide  and  high.  It  can  be  put 
up  very  quickly  by  placing  the  bottom  of  the  can  against  a 
tree  trunk  and  nailing  it  there  with  two  wire  nails  driven 
diagonally  through  the  edge,  or  by  fastening  it  to  a  board  or 
pole,  which  can  be  attached  to  a  tree  or  building.  The  cover 
may  be  kept  in  place  by  pinching  the  mouth  of  the  can  a  little. 
This  is  a  practical  box  for  wrens,  and  it  may  be  used  by  blue- 
birds, if  the  entrance  is  made  larger.  When  holes  are  cut 
through  tin,  the  sharp  edges  around  the  opening  should  be 
turned  over  with  a  pair  of  pliers,  that  the  birds  may  not  injure 
themselves  while  passing  in  or  out.  Rusty  or  painted  tin  is  the 
best,  for  birds  seem  suspicious  of  bright  surfaces.  There  should 
be  a  few  nail  holes  in  the  lower  side,  to  allow  any  water  that 
drives  in  to  escape.  Milk  cans,  oil  cans,  tin  tea  kettles,  large 
tin  funnels,  flower  pots,  sections  of  stovepipe,  drain  pipe,  and 
various  other  objects  may  be  utilized,  but  those  are  best  which, 
like  pails,  milk  cans,  or  tea  kettles,  have  removable  covers.  The 
cover  should  also  be  made  to  fit  rather  tightly,  that  it  may  not 
be  too  easily  removed. 

My  experience  indicates  that  chickadees  prefer  a  wooden 
doorway  to  their  tin  castle. 

Ornamental  bird  houses  add  to  the  attractiveness  of  a 
country  home,  and  may  be  displayed  where  old  tin  cans  and 
cheap  bird  boxes  would  be  out  of  place.    In  building  such  bird 
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houses,  the  best  plan  is  to  imitate  the  design  of  some  dwelling. 
A  pretty  cottage  or  country  villa  in  miniature  may  be  con- 
structed. 

A  house  for  a  large  martin  colony  ordinarily  involves  the 
expenditure  of  a  considerable  sum ;  but  a  very  good  house  that 
will  accommodate  a  colony  of  ordinary  size,  may  be  made  from 
a  flour  barrel.  The  roof  is  of  zinc,  or  of  wood  covered  with 
painted  canyas.  The  house  should  be  placed  on  a  pole,  at  least 
fifteen  feet  high.  It  should  have  several  large  rooms,  six  or 
eight  inches  square,  with  entrances  two  or  three  inches  in 
diameter,  that  it  may  offer  plenty  of  room  for  several  pairs  of 
birds,  and  that  each  tenement  may  be  readily  inspected  and 
cleaned  when  necessary.  A  house  of  this  size  will  accommo- 
date so  large  a  community  of  martins,  that  when  once  in- 
trenched within,  they  will  be  able  to  hold  their  own  against 
bluebirds,  or  sparrows.  The  rooms  should  be  so  tight  that 
there  can  be  no  draft,  and  the  whole  house  should  be  painted 
in  light  colors,  that  the  young  birds  may  not  suffer  too  much 
from  the  rays  of  the  hot  sun.  It  is  well  to  have  the  floor  of 
each  tenement  a  few  inches  below  the  entrance,  that  the  young 
birds  may  not  be  readily  pushed  or  crowded  out  of  the  nest 
and  so  become  a  prey  for  cats.  Such  a  catastrophe  may  be  still 
further  guarded  against  by  having  a  piazza  extending  around 
the  house  below  each  tier  of  doorways,  and  constructing  a 
railing  three  inches  high  around  it.  Each  of  these  platforms 
should  have  a  slight  downward  slope,  to  carry  off  the  rain  and 
prevent  it  from  driving  into  the  doorways  below.  In  fitting 
up  rooms,  a  square  box  should  first  be  made  to  go  up  the  cen- 
ter of  the  barrel.  All  the  rooms  will  be  backed  by  this,  and  the 
pole  will  go  into  it. 

Generally  a  bird  will  use  a  box  much  larger  than  it  needs, 
but  it  will  not  occupy  one  which  it  deems  too  small.  For 
chickadees,  the  hole  should  be  at  least  nine  inches  from  the 
bottom  of  the  box ;  they  sometimes  use  a  one  and  one-eighth 
inch  hole,  but  prefer  one  an  inch  and  a  quarter  in  diameter. 
The  entrance  should  not  be  larger,  for  then  the  bluebirds  or 
swallows  may  use  it.  Bluebirds  require  a  one  and  one-half 
inch  entrance,  while  a  two-inch  hole  will  do  for  martins. 

During  the  past  few  years  I  have  been  experimenting  with 
nesting  boxes,  in  the  hope  of  attracting  about  the  house  some 
birds  that  do  not  ordinarily  breed  there.    As  there  were  a  few 
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chickadees  in  the  woods  not  far  away,  I  first  attracted  them 
to  the  house  in  winter  by  putting  out  food,  then  I  put  up  a  few 
boxes  near  the  house  in  the  hope  that  the  chickadees  might  use 
them.  As  spring  approached  all  the  hollow  trees  and  decayed 
sttmips  that  might  be  chosen  as  nesting  places  by  these  birds 
within  a  radius  of  many  rods  of  the  house  were  cut  down. 
Soon  a  pair  of  chickadees  began  to  build  a  nest  in  what  we 
called  an  observation  box,  which  had  been  attached  to  the  sill 
of  an  upper  window.  This  was  made  after  a  pattern  which  I 
began  using  thirty  years  ago,  and  is  illustrated  here.  The  large 
door  is  kept  closed  until  the  birds  have  nested  and  the  young 
have  hatched,  after  which  it  may  be  opened  at  will,  and  all 
the  family  affairs  of  the  birds  may  be  observed  through  a  pane 
of  glass  which  is  inserted  in  the  rabbet  into  which  the  door 
closes.  This  box  is  quite  safe  for  the  young  birds,  as  the  hot 
sun  cannot  shine  into  it,  and  they  cannot  be  seen,  except  from 
the  window  on  the  stool  of  which  the  box  is  fastened.  Seven 
young  were  reared  from  this  nest  the  first  season,  and  other 
broods  have  been  graduated  from  it  since.  Another  box  on  a 
near-by  apple  tree  has  become  the  nursery  of  several  more 
broods.  Still  another  box  was  fastened  to  the  frame  of  a 
kitchen  window  within  a  few  feet  of  a  door  opening  outward. 
A  quantity  of  cotton  was  placed  in  this  box,  in  the  belief  that 
it  would  form  a  warm  nest  for  the  birds  on  cold  winter  nights, 
and  we  thought  that  one  or  more  of  them  occupied  it  at  times. 
Early  in  the  spring  a  pair  of  chickadees  began  carrying  cot- 
ton out  of  this  box.  Day  after  day  they  worked  industriously, 
but  did  not  appear  to  make  any  use  of  the  cotton.  Finally  it 
became  evident  that  they  were  merely  digging  out  of  the  cot- 
ton a  hole  for  a  nest,  as  most  of  the  cotton  taken  out  was  car- 
ried to  a  neighboring  pear  tree  and  either  thrown  to  the  breeze 
or  left  hanging  on  the  twigs.  So  the  little  birds  continued  to 
work  day  after  day  until  they  had  hollowed  out  a  neat  white 
nest  in  the  midst  of  the  cotton.  Then  they  lined  it  with  a  few 
threads,  hairs  and  feathers,  and  the  female  deposited  ten  eggs, 
from  nine  of  which  young  birds  were  afterward  hatched  and 
reared.  As  the  box  had  a  door  that  could  be  opened,  the  little 
mother  could  be  watched  from  the  kitchen  a  very  few  feet 
away.  She  seemed  as  interested  in  our  housekeeping  as  we 
were  in  hers.  When  the  young  were  hatched,  however,  she 
had  no  time  to  indulge  her  curiosity,  for  it  required  trips  aver- 
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aging  about  two  minutes  apart  during  most  of  the  day  to  sup- 
ply them  with  food  and  so  stop  their  gaping  mouths.  In  the 
meantime  another  brood  was  being  reared  by  another  pair  of 
birds  in  a  box  in-the  apple  tree,  some  two  rods  away. 

In  1904  an  attempt  was  made  to  provide  a  dwelling  place 
for  the  screech  owls  that  occasionally  were  heard  in  the  grove 
near  by.  These  birds  are  believed  to  feed  mainly  on  insects, 
mice,  and  other  so-called  vermin.  A  box,  similar  to  the  one 
in  the  illustration,  was  put  up  in  a  large  pine  tree  about  four 
rods  south  of  the  house.  It  was  not  occupied  that  season,  but 
the  next  winter  an  owl  visited  it  occasionally,  and,  as  spring 
approached,  a  small  gray  owl  might  be  seen  some  evenings  at 
sunset,  sitting  in  the  doorway  and  solemnly  looking  over  its 
hunting  ground.  The  jays,  robins,  and  chickadees  soon  learned 
the  secret  of  the  box  and  told  it  so  that  all  the  world  might 
hear.  A  little  later  sticks,  straws,  and  other  rubbish  might  be 
seen  protruding  from  the  opening.  Late  in  April  I  asqended 
the  tree  and  found  the  little  owl  sitting  upon  her  eggs.  Soon 
the  white,  downy  young  appeared,  and  then  the  lining  of  the 
nest  was  embellished  with  the  wing  and  tail  feathers  of  several 
blue  jays,  one  robin,  and  one  red-winged  blackbird.  Otherwise, 
however,  the  owls  did  not  appear  to  trouble  the  smaller  birds, 
but  rather  protected  them  by  killing  the  blue  jays  which  form- 
erly ate  their  eggs.  I  believe  that  rather  more  small  birds  than 
usual  reared  young  in  the  neighborhood,  although  fewer  chick- 
adees were  seen  the  following  winter.  The  owls  reject  the  in- 
digestible portions  of  their  food,  which  are  thrown  out  through 
the  mouth,  and  may  be  found  upon  the  ground  about  their 
nests  or  roosts,  in  the  shape  of  pellets,  composed  mainly  of 
bones  wrapped  up  in  fur  or  feathers.  In  order  to  determine 
the  character  of  their  food,  I  gathered  all  the  pellets  that  could 
be  found,  and  in  only  one  instance  were  there  any  remnants 
of  a  bird  (a  robin,  of  which  we  have  a  surplus).  On  the  other 
hand,  there  were  found  the  bones  of  deer  mice,  wood  mice, 
field  mice,  and  mole  shrews,  the  remains  of  from  one  to  three 
of  these  little  animals  being  found  in  each  pellet.  While  this 
experiment  has  not  yet  progressed  far  enough  to  prove  that  the 
owls  are  desirable  tenants,  it  seems  probable  that  they  much 
more  than  pay  their  rent.  Five  young  were  raised  to  maturity 
last  year  and  sent  out  into  4:he  world  to  earn  their  living,  as 
their  parents  did  before  them. 
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The  work  of  attracting  birds  about  the  house  and  domes- 
ticating them  there  is  of  inestimable  value  to  children  as  a 
source  of  amusement,  as  training  for  the  observational  facul- 
ties, and  as  an  object  lesson  in  kindness.  This  may  be  illus- 
trated by  the  story  of  a  bird  box  that  was  put  up  by  the  little 
son  and  daughter  of  Professor  C.  F.  Hodge,  of  Worcester. 
Alone  and  unaided,  they  set  up  a  pole,  fastened  a  box  upon  it, 
and  later,  when  the  young  birds,  which  were  reared  in  it,  were 
deserted  by  their  parents  during  a  severe  storm,  the  young 
people  fed  and  reared  the  little  ones.  These  birds  became  so 
tame  that  when  called,  they  would  come  to  be  fed  long  after 
they  could  fly  and  had  left  the  residence  of  their  human  friends. 
When  we  teach  our  children  thus  to  love,  protect,  and  feed  the 
birds,  it  may  be  possible  to  so  increase  the  bird  population 
that  those  insects  pests  on  which  they  feed,  will  give  us  little 
trouble. 

DISCUSSION. 

Secretary  Brown.  You  intimated  in  your  lecture.  Profes- 
sor Forbush,  that  you  had  seen  signs  of  the  brown-tail  moth 
in  Connecticut.  We  are  very  anxious  in  Connecticut  in  regard 
to  that  insect.  In  fact,  we  live  under  the  shadow  of  a  great 
fear  that  the  g>'psy  moth  and  the  brown-tail  moth  will  invade 
our  territory.  Will  you  please  tell  the  convention  more  defi- 
nitely where  and  what  the  indications  were  of  the  presence  of 
the  brown-tail  moth. 

Prof.  FoRBUSH.  I  do  not  want  to  say  positively,  Mr.  Chair- 
man, that  the  brown-tail  moth  is  in  Connecticut.  What  I  saw 
on  the  train  was  what  seemed  to  me  to  be  indications  of  its 
presence,  but  a  man  traveling  at  the  rate  of  thirty  miles  an  hour 
cannot  be  sure.  What  I  saw  was  simply  a  few  leaves  wound 
up  into  a  small  web  about  so  large,  sometimes  larger  and  some- 
times smaller,  and  that  is  the  usual  way  in  which  the  young 
caterpillars  pass  through  the  winter,  and  then  the  minute  the 
foliage  starts  up  in  the  spring,  they  start  out  and  commence 
their  work.  I  think  I  saw  signs  of  it  within  two  or  three  towns 
of  yours  here,  but,  of  course,  it  may  have  been  something  else. 
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Secretary  Brown.  There  is  one  other  question.  "  Have 
the  birds  lessened  the  quantity  of  gypsy  and  brown-tail  moths 
in  Massachusetts  ?  " 

Prof.  Forbush.  Unfortunately,  we  have  in  this  country  a 
plentiful  supply  of  English  sparrows,  and  they  have  a  tendency 
to  drive  other  birds  away.  Just  at  the  time  when  the  English 
sparrow  began  to  drive  our  other  birds  out,  these  moths  ap- 
peared. We  had  comparatively  few  birds  in  that  section,  so 
that  the  moths  have  increased.  They  have  become  so  many 
in  fact,  that  nothing  has  stopped  them.  You  are  going  to  have 
them  right  here.  You  will  have  the  brown-tail  moth  within 
five  years,  and  the  gypsy  moth  within  ten  years,  and  you  might 
as  well  understand  it  and  get  ready  for  them.  There  is  no 
question  about  it.  You  want  to  do  everything  you  can  to  stop 
these  insects  because  they  are  going  to  be  the  worst  pest  you 
have  had  to  deal  with  in  years.  The  gypsy  moth  preys  on  all 
kinds  of  vegetation.  It  will  kill  your  pines,  and  get  into  your 
houses,  and  is  a  nuisance  of  the  worst  order.  I  know  a  man 
who  five  years  ago  thought  the  gypsy  moth  was  not  going  to 
amount  to  much,  and  he  did  not  want  anything  done  on  his 
property.  I  went  out  to  see  him  the  other  day.  He  said,  "  I 
have  lost  two-thirds  of  my  apple  trees,  and  have  suffered  much 
damage  on  other  trees  and  shrubs."  That  is  the  way  it  goes. 
One  gentleman  I  know  of  has  spent  over  fifty  thousand  dollars 
on  his  place  in  trying  to  stop  these  insects.  He  is  still  working. 
We  have  got  some  parasitic  natural  enemies  of  these  creatures. 
Of  course,  they  can  be  cultivated,  but  until  they  can  be  to  a  suf- 
ficient extent,  we  have  got  to  fight.  You  will  have  them  here 
just  as  sure  as  there  is  a  God  in  Heaven,  and  you  have  got  to 
do  everything  that  you  can  to  fight  them. 

Convention  adjourned  until  lo  a.  m.,  Thursday,  Decem- 
ber 14th. 
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MORNING  SESSION. 

December  14,  1905. 

Music. 

Convention  called  to  order  at  10  a.  m.,  Vice-President 
Seeley  in  the  Chair. 

The  President.  We  have  a  few  questions  that  I  will  ask 
the  Secretary  to  read. 

Secretary  Brown.  You  remember  that  poultry  was  the 
prominent  subject  discussed  yesterday.  In  the  box  I  find  this 
question,  "Do  rats  trouble  when  self-feeders  are  used?  And 
if  so,  what  can  be  done  to  get  rid  of  them?"  Is  there  any 
poultryman  here  who  can  answer  that  question  ? 

The  President.  Is  there  any  other  man  that  knows  what 
to  do  with  rats  when  they  get  to  eating  up  grain  and  doing 
mischief,  and  all  that  sort  of  thing? 

Secretary  Brown.  Mr.  President,  I  know  what  I  do. 
I  get  some  arsenic  and  mix  it  with  grated  cheese  and  a  little 
flour.  I  put  it  where  nothing  else  can  get  it,  in  one  of  the 
buildings  outside,  and  then  I  put  some  water  near  so  as  to 
accommodate  the  rats.  They  like  the  cheese  and  they  do  not 
feel  the  arsenic  until  it  is  too  late.  They  naturally  go  to  the 
water,  and  the  water  gives  them  a  comfortable  exit. 

Secretary  Brown.  There  is  one  other  question  that  in- 
terests truckmen :  "  Has  anyone  had  experience  in  using  a 
tobacco  setter  for  settling  cabbages  and  other  plants?  "       ' 

Mr.  Mitchell.  In  the  next  place  to  where  I  am  now  liv- 
ing is  a  large  cabbage  shipping  station,  and  they  are  using 
the  setter  entirely  for  setting  cabbage  plants.  I  have  asked 
what  kind  of  service  they  gave,  and  am  told  that  the  plants 
live  even  better  when  set  by  the  machine  than  you  can  make 
them  live  when  set  by  hand. 

Secretary  Brown.  Here  is  a  question  for  stockmen,  or 
those  who  own  large  bams :  "  Is  it  wise  to  have  all  of  your 
bam  buildings  under  one  roof  ?  "    Those  that  have  encountered 
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fires  lately  may  have  a  word  to  say  on  that.  Perhaps  Mr.  Pat- 
ten can  give  us  some  information. 

Mr.  D.  W.  Patten.  I  do  not  think,  Mr.  Secretary,  if  my 
bams  had  been  so  situated  I  would  have  had  any  buildings  to- 
day, but  being  scattered  somewhat,  I  was  able  to  save  the  larger 
part  of  them. 

Prof.  Shaw.  Mr.  Chairman,  I  would  like  to  say  a  word 
on  that  question.  Is  it  possible  to  be  as  economical  in  labor 
by  having  barns  separate  as  it  is  when  they  are  under  one 
roof?  Suppose  that  buildings  in  one  case  are  separated,  and 
suppose  in  another  case  that  they  are  under  one  roof.  Is 
it  possible  to  have  as  much  economy  in  the  labor  of  feeding 
when  the  buildings  are  separate  as  when  they  are  under  one 
roof? 

The  President.     I  think  not. 

Secretary  Brown.  I  suppose  the  whole  question  turns  on 
whether  the  danger  arising  from  having  them  under  one  roof 
is  more  than  counterbalanced  by  the  extra  labor  where  the 
buildings  are  separate. 

I  would  like  to  ask  Mr.  Averill  if  he  does  not  think  it  is 
well  to  have  more  than  one  bam  where  you  have  diseased 
cattle  quarantined  with  tuberculosis  or  anything  else  of  a  con- 
tagious nature? 

Mr.  Averill.  I  would  say  it  is  highly  important  to  have  a 
place  where  animals  can  be  quarantined  and  isolated  away  from 
other  animals  in  the  herd.  It  is  not  necessary  that  that  should 
be  done  in  an  outside  building,  because  after  having  an  animal 
sent  to  quarantine  the  stable  or  place  occupied  by  the  animal 
in  quarantine  can  be  thoroughly  fumigated,  cleansed,  and  dis- 
infected. 

The  President.  You  say  that  they  may  be  in  the  same 
barn? 

Mr.  Averill.  I  think  if  people  would  exercise  due  caution 
about  traveling  between  infected  and  uninfected  animals,  so 
as  not  to  carry  the  infection  v/bon  passing  from  the  stable 
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where  the  animal  was  in  quarantine  to  the  others,  it  would  be 
safe  enough  to  keep  quarantined  animals  in  the  same  bam. 
I  would  say,  however,  that  if  you  have  a  separate  building 
there  is  an  added  risk  of  fire  and  loss  by  lightning.  If  you 
have  buildings  scattered  about  the  farm  you  are  more  liable  to 
have  buildings  destroyed  by  fire  and  lightning. 

Prof.  Shaw.  May  I  ask  the  gentleman  if  the  risk  would 
not  be  less  by  keeping  the  infected  animals  in  separate  build- 
ings than  in  the  same  building  with  the  other  animals  ? 

Mr.  AvERiLL.  There  would  be  less  risk  in  keeping  them 
in  neighboring  buildings.  I  am  free  to  admit  that  if  an  ani- 
mal was  kept  in  a  separate  building  and  was  cared  for  by  a 
separate  attendant  there  would  be  far  less  risk  of  further  in- 
fection and  secondary  cases.  We  have  had  and  are'  having 
at  the  present  time  scarlet  fever  in  my  own  town.  The  school 
is  closed.  It  broke  out  in  three  families.  In  each  of  these 
families  there  were  not  less  than  seven  children.  Now  if  those 
patients  were  quarantined  in  the  same  building  with  those 
children,  in  two  out  of  three  cases  I  am  sure  there  would  be  no 
secondary  cases.  It  looks  to  me,  Mr.  President,  that  we  do 
not  need,  in  treating  cases  of  contagious  disease  among  cattle, 
to  go  to  that  extent,  of  course,  the  foot  and  mouth  disease  ex- 
cepted. If  scarlet  fever  patients  can  be  isolated  in  a  house 
where  there  are  six  or  seven  other  children  I  think  that  the 
same  precaution  observed  in  the  treatment  of  animals  would 
undoubtedly  have  a  similar  effect. 

Prof.  Shaw.  I  would  like  to  ask  the  gentleman's  opinion 
about  this:  Take  a  tuberculous  cow,  for  instance,  kept  in 
the  same  building  with  cows  that  are  not  tuberculous,  and  in 
the  same  part  of  the  building,  only  in  a  box  stall,  but  not  a  tall 
box  stall,  or  where  the  partition  does  not  go  up  to  the  ceiling. 
I  am  asking  about  this  for  this  reason*  I  was  asked  to  visit 
the  station  at  Geneva  in  the  summer.  I  went  there  for  in- 
formation  about  tuberculosis.  They  had  been  conducting 
some  experiments,  and  they  took  me  to  a  stable  where  they 
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had  a  tuberculous  animal  put  into  a  stall  by  itself.  The  stall 
did  not  extend  to  the  ceiling.  There  were  other  animals  in 
that  room.  I  thought,  Mr.  Chairman,  that  that  was  a  queer 
thing  for  an  experiment  station  to  do.  I  would  not  want 
them  on  my  own  bam,  but  I  would  like  to  know  the  opinion 
of  this  gentleman  on  that  subject. 

Mr.  AvERiLL.  Why,  as  I  said  before,  Mr.  President,  if  an 
animal  can  be  quarantined  so  as  to  be  entirely  separate  from 
the  rest  of  the  herd  there  is,  of  course,  less  danger.  A  box 
stall,  such  as  Prof.  Sliaw  suggests,  should  afford  protection 
to  the  other  animals  in  the  herd,  but  it  is  not  absolutely  per- 
fect. We  know  that  because  a  farmer  that  has  a  tuberculous 
animal  in  his  herd  keeps  it  among  his  other  animals  until, 
perhaps,  it  dies.  It  does  not  necessarily  follow  that  there 
will  be  any  secondary  cases.  On  the  other  hand,  there  may 
be  some  that  will  have  the  disease.  If  the  owner  has  a  good  spa- 
cious box  stall  to  put  that  animal  into,  the  danger  to  the  other 
animals  will  be  very  much  less,  but  the  danger  would  not  be  en- 
tirely removed.  Everything  that  can  be  done  by  the  caretaker 
or  owner  to  remove  danger,  is,  of  course,  an  advantage,  but  the 
only  way  to  be  absolutely  free  from  the  danger  of  infection  or 
inoculation  is  to  keep  the  infected  animals  entirely  apart. 

Secretary  Brown.  As  pertinent  to  the  subject  to  be  dis- 
cussed this  morning,  I  want  to  ask  permission  to  read  a  few 
lines  from  the  Hartford  Courant:  "  Wisconsin,  by  not  ^ply- 
ing practical  forestry  work,  will  soon  suffer,  in  the  practical 
exhaustion  of  her  pine  lands,  the  penalty  of  wastefulness. 
The  figures  of  statisticians  of  the  Department  of  Commerce 
and  Labor  show  that  the  pine  shipments  for  the  first  eight 
months  of  this  year  were  almost  as  great  as  the  corresponding 
period  of  1904  and  gfreater  than  1903,  but  notwithstanding 
this  seeming  abundance  it  is  a  question  of  drawing  upon  the 
few  remaining  large  tracts  which  are  owned  by  the  lumber 
companies  and  which  are  being  cut  off  very  rapidly.  The 
development  of  scientific  forestry  seems  to  have  come  too  late 
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to  save  the  Wisconsin  pineries,  but  they  afford  an  excellent 
object  lesson  for  other  states."  This  morning's  paper  seems 
to  be  very  timely  in  view  of  the  subject  which  we  are  to  dis- 
cuss at  the  opening  of  this  morning's  session.  • 

The  President.  You  will  notice  on  your  programs  that 
we  are  to  have  an  address  on  "  The  Work  of  the  Forest  Ser- 
vice for  Farmers."  That  is  one  of  the  things  that  is  coming 
to  be  very  important  to  farmers,  and  I  am  glad  to  introduce 
to  you  Mr.  Herbert  A.  Smith,  a  native  of  Connecticut,  but  now 
of  the  U.  S.  Department  of  Agriculture,  Washington,  D.  C, 
who  will  speak  to  you  upon  this  subject. 

"THE  WORK  OF  THE  FOREST  SERVICE  FOR 

FARMERS." 

By  Dr.  Herbert  A.  Smith,  Washington,  D.  C. 

• 

Mr.  President,  and  Ladies  and  Gentlemen: 

I  am  indeed  glad  to  come  back  here  and  talk  to  the  people 
of  Connecticut  about  our  forests,  and  especially  so  from  the 
fact  that  this  very  region  is  connected  with  my  earliest  mem- 
ories. From  the  time  I  was  four  years  old  until  I  was  nine 
I  lived  within  twenty-five  miles  of  here,  and  always  these 
woods  and  hills  have  held  a  place  very  close  to  my  heart. 

The  Forest  Service  is,  as  perhaps  you  know,  a  new  name 
lately  given  to  an  old  organization,  formerly  known  as  the 
Bureau  of  Forestry,  a  part  of  the  Department  of  Agriculture 
at  Washington.  Up  to  a  little  less  than  a  year  ago  the  Bureau 
of  Forestry  held  a  somewhat  singular  position.  It  was  the 
recognized  authority  in  this  country  in  all  matters  connected 
with  conservative  forest  use.  It  was  the  only  part  of  the 
Govemmient  which  had  in  its  employ  trained  foresters,  and  it 
was  the  one  place  to  which  other  Departments  of  the  Govern- 
ment controlling  forests  had  to  apply  when  they  wished  any 
information  and  guidance  in  the  management  of  their  forest 
land.  At  the  same  time  there  had  developed  in  this  country, 
as  a  recc^^nized  part  of  our  National  policy,  the  policy  of 
setting  aside  and  maintaining  forest  reservations.  A  year 
ago  the  National  reservations,  set  aside  under  both  Democratic 
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and  Republican  presidents,  embraced  a  total  area  of  over  sixty 
million  acres  of  land.  Yet  notwithstanding  that  the  Bureau 
of  Forestry  had  all  the  technical  knowledge  necessary  to 
handle  these  lands  in  the  proper  way,  it  did  not  have  under  its 
control  one  single  acre  of  forest  land  in  the  whole  United 
States. 

Now  Congress  has  changed  all  that.  The  Bureau  of  For- 
estry has  become  the  Forest  Service,  because  evidently  its 
most  important  task  is  going  to  be  the  management  of  that 
part  of  the  national  domain  in  which  forests  are  to  be  main- 
tained and  used  for  the  benefit  of  the  people.  During  this 
last  year  the  forest  area  in  reservations  has  increased  to  a  far 
greater  extent  than  in  any  previous  year,  for  President  Roose- 
velt is  a  great  supporter  of  the  reserve  policy,  because  as  a 
clear-sighted  and  far-sighted  man  of  affairs  he  recognizes  the 
vital  importance  of  this  question  to  the  people  of  the  country 
as  a  whole.  One  hundred  million  acres  of  land  are  now  under 
the  administration  of  the  Forest  Service.  That  is  a  greater 
extent  of  territory  than  all  New  England,  New  York,  and 
Pennsylvania.  It  is  to  be  maintained  in  perpetuity  for  the  use 
of  the  people,  for  the  preservation  of  the  timber  supply  which 
is  absolutely  necessary  for  them  and  for  the  protection  of 
water  supplies,  especially  necessary  in  the  West.  This  work 
of  administering  the  reserves  will  ultimately  be  the  main  work 
of  the  Forest  Service,  and  hence  its  change  of  name. 

At  the  same  time,  the  present  work  of  the  Service  is  broadly 
along  the  line  of  all  the  work  of  the  Department  of  Agricul- 
ture —  the  work  of  making  the  land  of  this  country  contribute 
all  that  it  can  to  the  welfare  of  the  nation.  Idle  land  or  waste 
land  is  not  helping  us ;  it  is  not  mere  expanse  of  territory,  but 
land  which  is  being  well  used,  which  makes  us  powerful  and 
prosperous.  Oiir  forest  lands,  on  the  whole,  are  not  being 
well  used.  A  forest  may  be  cultivated  just  as  much  as  a 
plowed  field.  A  wild  forest,  even  a  wild  forest  in  a  state  of 
nature,  is  not  equal  to  a  cultivated  forest  in  point  of  its  ability 
to  contribute  to  the  welfare  of  mankind.  We  have  treated 
our  forests  generally  as  purely  natural  resources,  and  have 
taken  their  timber  without  any  effort  to  keep  up  the  supply. 
Take  the  pine  forests  of  the  Lake  States.  We  have  used  them 
up.  They  have  contributed  tremendously  to  the  upbuilding  of 
the  country.     In  every  little  village  of  New  England  and  in 
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every  farming  community  of  the  Middle  West,  the  benefit 
of  cheap  lumber  from  those  forests  has  been  felt.  It  has  gone 
to  build  farmers'  houses  and  barns,  it  has  gone  to  build  fac- 
tories and  workingmen's  homes.  But  in  the  future  we  shall 
not  have  these  forests  as  sources  of  timber  supply,  and  we 
shall  all  be  the  worse  off  on  that  account.  If  instead-  of 
cutting  those  pine  forests  off,  with  tremendous  waste  in  some 
instances,  they  could  have  been  cut  under  such  conditions  that 
a  new  crop  would  have  come  up  to  take  the  place  of  the  old, 
what  a  benefit  it  would  have  been  to  the  nation!  On  land 
which  is  now  desolate  and  for  the  greater  part  worthless,  we 
should  then  have  a  supply  coming  on  against  the  day  of  our 
need  which  is  certainly  approaching. 

I  wonder  if  you  appreciate  at  all  how  much  agriculture 
as  practiced  at  present  owes  to  science,  or  to  what  an  extent 
the  comipon,  everyday  practice  of  today  is  indebted  to  the 
scientific  researches  of  the  past.  I  sometimes  think  that  if  we 
could  look  back  upon  the  practice  of  our  ancestors  when  they 
first  came  to  this  country,  it  would  seem  to  us  hardly  less  bar- 
barous than  the  method  of  culture  employed  by  the  Indians 
in  raising  their  small  crop  of  Indian  corn.  In  England,  at 
the  time  when  the  colonists  came  to  this  country  and  practi- 
cally through  the  eighteenth  century,  farming  land  was  for 
the  most  part  held  in  common.  This  land  was  divided  into 
three  classes.  First  was  the  meadow  along  the  stream,  or 
^ass  land,  in  which  each  man  had  his  portion  assigned  up  to 
the  time  when  the  grass  was  cut,  after  which  it  became  com- 
mon again  for  all  the  cattle  to  graze  upon.  Next  above  this 
was  the  plow  land,  of  which  one-third  was  sown  to  wheat,  one- 
third  to  peas,  barley,  and  a  very  limittd  range  of  other  crops, 
and  the  third  was  fallow.  The  third  to  be  left  fallow  was 
changed  every  year,  so  that  any  given  piece  of  land  was  culti- 
vated only  two  years  out  of  three,  and  then  allowed  to  rest 
for  a  year  in  lieu  of  fertilizing.  Individual  allotments  changed 
€very  season.  No  man  could  improve  his  land  under  such 
circumstances,  because  he  did  not  hold  it  permanently,  but 
only  in  turn.  All  implements  were  home-made.  The  cattle 
and  sheep  were  pastured  on  the  "  waste,"  or  higher  land,  which 
was  never  tilled,  and  which  furnished  wood  material  as  well 
as  pasture.  Weeds  were  abundant,  manuring  unknown,  im- 
provements discouraged;  in  every  way  the  system  of  agricul- 
Agr.  — 14 
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ture  was  primitive  and  wretched.  Agricultural  progress  was 
necessary  before  a  larger  population  could  be  supported,  and 
great  parts  of  England  were  waste  at  that  time  which  are  now 
highly  productive,  thanks  to  the  improvements  which  the 
study  of  scientific  farming  introduced.  This  kind  of  study, 
which  virtually  adds  to  our  territory  because  it  adds  to  the 
supporting  power  of  our  land,  is  what  the  Department  of  Agri- 
culture exists  for. 

Now  our  way  of  treating  the  forests  has  not  advanced  so 
much  over  the  method  of  those  early  days.  We  leave  it  largely 
to  take  care  of  itself.  We  oftentimes  turn  our  cattle  out  ta 
pasture  in  it.  We  do  not  attempt  to  use  the  land  to  its  full 
power.  Farmers'  holdings  are  small  individually,  but  in  the 
aggregate  they  are  of  tremendous  importance  to  this  country. 
Something  like  two  hundred  million  acres  of  land  —  upwards* 
of  one-third  of  all  the  forest  in  the  United  States  —  is  held 
in  farmers'  woodlots.  It  is  a  work  most  emphatically  of 
national  importance  to  see  that  this  land  is  well  used,  that  it 
yields  its  fullest  contribution  to  the  individual  and  to  the  na- 
tion, that  instead  of  being  only  half  as  productive  as  it  might 
be  it  shall  have  as  many  trees  growing  upon  it  as  it  will 
properly  bear,  and  of  the  best  possible  kinds,  and  that  these 
shall  be  utilized  in  the  best  way.  The  needs  of  this  country 
for  timber  in  the  future  are  going  to  be  far  more  pressing  than 
you  probably  realize^  Lumber  prices  have  risen  steadily  dur- 
ing the  past  century,  and  rapidly  in  the  latter  half  of  it.  Good 
timber  in  the  woodlot,  if  it  is  not  deteriorating,  is  exactly  like 
money  in  the  savings  bank.  Interest  is  accruing  on  it  irre- 
spective of  the  growth,  and  the  woodlot  is  in  fact  a  most  ex- 
cellent auxiliary  saving  bank  for  a  farmer.  He  has  the 
equivalent  of  money  in  it.  He  can  get  more  in  it.  He  will 
not  have  to  withdraw  money  from  other  purposes  in  order  to 
do  this.  He  can  get  more  money  in  his  woodlot,  and  at  the 
same  time  use  it  for  the  production  of  ties  and  cordwood 
which  he  can  sell,  as  well  as  for  the  production  of  fuel  for  his 
own  use.  That  is  to  say,  he  can  use  it  under  such  methods 
that  the  woodlot  timber  will  be  getting  better  all  the  time. 
The  ordinary  way  is  just  the  opposite.  The  forest  is  allowed 
to  deteriorate  through  the  use  of  careless  methods  by  the 
farmer.  When  he  goes  into  his  forest  he  takes  his  axe  and 
cuts  the  best  trees,  or  those  which  are  the  easiest  to  work  up. 
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It  does  not  occur  to  him  that  he  is  leaving  inferior  trees,  which 
he  will  not  want,  to  take  the  place  of  those  which  he  removes. 
In  other  words,  the  weed  trees,  as  the  foresters  call  them,  are 
left  —  the  useless  trees,  or  trees  that  crowd  out  and  displace 
good  trees.  The  result  is  very  much  as  though  the  farmer 
went  into  his  garden  and  kept  pulling  his  vegetables  and  al- 
lowing the  weeds  to  grow  up  and  fill  the  ground.  The  work 
which  the  Forest  Service  is  trying  to  do  for  the  farmer  is  to 
teach  him  to  cultivate  his  woodlot,  to  learn  about  his  trees,  and 
about  the  different  requirements  of  different  species,  and  to 
make  the  land  yield  its  fullest  possible  supply. 

The  question  of  timber  supply  is  a  matter  of  vital  im- 
portance to  the  entire  country.  The  railroads,  for  instance, 
the  means  of  transportation,  are  absolutely  dependent  upon 
the  forests  for  their  ties.  Every  railroad  tie  laid  in  the  track 
—  and  engineers  have  found  no  substitute  which  they  are 
willing  to  accept  in  place  of  the  wooden  tie — every  tie  laid  in 
the  track  all  over  the  country  requires  two  trees  growing  in 
the  forest  in  order  to  keep  it  there. 

The  present  price  of  railroad  ties  of  the  best  quality  bears 
no  proportion  at  all  to  the  nearness  of  the  exhaustion  of  the 
supply,  and  the  railroads  know  this  very  well.  Some  of  the 
most  important  railroads  in  the  country  are  going  into  the  busi- 
ness of  raising  ties  for  themselves  because  they  fear  the  time 
may  come  when  they  cannot  buy  the  ties  that  they  need.  But 
tie  production  is  going  to  be  one  of  the  most  profitable  em- 
ployments of  the  woodlots.  White  oak  ties  are  the  ties  which 
the  railroads  prefer,  and  I  suppose  that  the  supply  of  white 
oak  ties  is  going  to  be  substantially  at  an  end  before  very  many 
years  have  passed.  The  white  oak  is  too  good  a  tree ;  we  can 
not  afford  to  use  it  for  ties.  A  white  oak  tree  which  can  be 
bought  in  this  country  in  the  region  of  its  best  growth  for  a 
dollar  and  a  half,  in  Germany  would  bring  perhaps  a  hundred  or 
a  hundred  and  fifty  dollars ;.  sometimes  even  two  hundred  dol- 
lars are  paid  for  a  single  tree.  An  acre  of  white  oak  is  sold 
sometimes  in  Germany  for  over  two  thousand  dollars,  and  it  it 
is  not  at  all  unlikely  that  our  prices  will,  before  very  many  of  us 
are  cJd  men,  be  but  little  below  the  prices  of  timber  in  Germany. 

The  capacity  of  the  country  to  consume  timber  is  almost 
beyond  any  credible  form  of  statement.  You  may  think  that 
the  substitution  of  other  materials  will  diminish  the  need  of 
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lumber.  Quite  the  contrary.  Our  cities  are  built  of  stone, 
brick,  iron,  and  concrete,  but  more  wood  goes  into  our  cities 
for  construction  purposes  today  than  in  the  days  when  they 
were  built  entirely  of  wood.  Our  steamships  are  built  of  iron ; 
but  more  wood  goes  into  ship  building  now  than  formerly. 
And  so  on  through  one  industry  after  another.  The 
cooperage  industry,  which  consumes  large  quantities  of  oak, 
recognizes  that  its  existence  is  imperiled  by  the  scarcity  which 
it  has  itself  created.  The  amount  of  lumber  that  is  consumed 
for  barrels  of  all  sorts  —  oil  barrels,  sugar  barrels,  molasses 
barrels,  beer  kegs,  whiskey  barrels,  flour  barrels,  apple  barrels, 
and  then  for  lime,  cement,  truck,  and  almost  every  other  kind 
of  article,  is  enormous  in  its  total  amount.  The  coopers  will 
have  to  turn  to  the  woodlot  as  one  of  their  main  sources  of 
supply.  So  also  in  the  case  of  mining,  which  consumes  even 
more  timber  than  the  railrbads,  the  demand  upon  our  forests 
is  very  great.  The  miner  must  have  timber  to  prop  up  as  he 
goes  along.  His  demands  require  provision  for  the  future. 
And  so  with  every  great  industry ;  all  are  consumers  of  timber, 
and  will  suffer  when  timber  grows  scarce  and  dear. 

To  meet  this  need  the  farmers  must  do  their  share.  What 
is  the  method?  What  is  the  wisest  course  for  the  fanner  to 
take  who  wishes  to  make  the  most  out  of  his  woodlot?  Well, 
he  must  begin  by  remembering  that  he  wants  his  land  fully 
stocked.  If  he  has  an  old  pasture  that  is  coming  up  slowly  to 
forest  growth,  on  which  the  red  cedar  and  the  white  birch, 
or  gray  birch,  as  it  is  more  properly  called,  is  coming 
in,  he  ought  to  help  nature  along.  Here  is  probably  an 
opportunity  for  him  to  do  some  planting  with  very  profita- 
ble results,  and  although  he  may  not  himself  live  to  cut  planted 
timber,  it  is  not  necessary  in  order  that  this  savings  bank 
should  be  helpful  to  him  tJiat  he  should  wait  until  the  timber 
is-  full  grown.  It  is  certain  that  well-timbered  land  is  going 
to  be  salable  land,  and  especially  that  which  has  a  good  stock 
of  young  timber  on  it.  It  is  going  to  be  salable  at  a  much 
better  price  than  land  which  has  received  no  care. 

Then  the  farmer  must  look  out  that  as  he  cuts  his  trees 
he  selects  them  in  such  a  way  as  to  benefit  the  forest  and  to 
provide  for  another  generation.  The  branchy,  wide-spreading 
tree,  the  crooked  tree,  or  a  tree  of  a  kind  which  is  not  likely 
to  prove  salable,  is  the  best  kind  for  him  to  cut  down  when  he 
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is  getting  out  his  supply  of  firewood,  because  he  thus  makes 
room  fof  better  trees.  As  he  cuts  he  wants  to  look  about  and 
see  which  are  going  to  take  advantage  of  the  cut.  Perhaps 
he  will  see  that  he  had  better  cut  some  young  sapling  or  some 
half-grown  tree  which  is  ready  to  push  into  the  opening  he 
will  make,  but  which  he  will  not  want  He  must  pick  the 
trees  that  he  wants  left,  and  provide  for  them.  There  is  a  very 
striking  picture  in  the  back  of  the  room,  of  a  chestnut  tree 
which  had  grown  seven  inches  in  diameter  in  thirty-four  years. 
The  rings  showing  the  growth  which  the  tree  made  are  very 
close  together  for  these  years ;  the  tree  had  been  too  crowded 
to  have  a  fair  chance.  Then  the  trees  about  it  were  cut  suffi- 
ciently to  give  it  an  opportunity,  and  in  the  next  eight  years 
it  doubled  its  diameter.  In  other  words,  it  made  four  t^nes 
as  much  wood  on  the  same  length  of  trunk  in  eight  years  as 
all  that  it  had  made  in  the  preceding  thirty-four  years  —  since 
the  ratio  of  volume  increase  is  the  square  of  the  ratio  of  diame- 
ter increase  —  besides  the  increase  due  to  its  greater  height. 
You  can  see  in  the  picture  the  wide  rings  which  are  the  indi- 
cation of  this  rapid  growth.  So  that  thinning  is  an  important 
means  of  making  your  timber  add  to  itself  at  the  fastest  rate. 

When  the  farmer  goes  in  to  cut  he  is  very  likely  to  lay 
about  him  with  the  axe  pretty  freely.  The  little  stuff  in  his 
path  is  regarded  as  brush,  and  is  cut  out  of  his  way  without 
much  thought  that  it  has  any  value.  Very  likely  just  the  trees 
that  should  have  grown  up  are  thus  sacrificed,  and  the  next 
cutting  may  be  set  back  a  dozen  or  fifteen  years.  You  all 
know  that  the  growth  of  sprouts,  which  start  from  the  stump 
after  cutting,  is  much  more  rapid  that  the  growth  of  seedlings. 
This  is  because  the  sprouts  do  not  have  to  establish  a  root  sys- 
tem of  their  own,  but  are  virtually  branches  of  an  old  tree 
which  has  been  pruned  back  to  the  very  ground.  Conse- 
quently, in  this  region  of  second-growth  hardwoods,  almost  all 
of  which  sprout  from  the  stump,  by  far  the  largest  volume 
of  wood  can  be  secured  under  a  system  of  sprout,  "  oc^pice/' 
management.  But  it  must  always  be  borne  in  mind  that  the 
vigor  of  sprout  growth  declines  as  the  root  systems  age,  for  the 
sprout  IS  itself,  as  has  already  been  said,  only  a  branch.  Con- 
sequently new  seedlings  are  needed  in  a  sprout  forest  to  replace 
the  enfeebled  stock. 
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So  when  the  farmer  begins  to  cut  in  his  woodlot  he  needs 
to  remember  that  a  small  sapling  which  has  grown  from  seed 
and  is  well  located  with  respect  to  an  opening  is  valuable  out 
of  all  proportion  to  its  size.  And  he  wants  to  remember  also 
that  it  is  highly  wasteful  to  cut  a  tree,  even  when  it  has  reached 
a  fairly  good  size,  if  it  is  still  growing  vigorously,  unless,  of 
course,  it  is  a  tree  which  is  not  wanted.  A  12-inch  tree  puts 
on  twice  as  much  wood  to  each  foot  of  trunk  in  growing  an- 
other inch  as  does  a  6-inch  tree.  To  cut  a  tree  which  is  six  or 
eight  inches  in  diameter  is  like  drawing  your  money  from  the 
savings  bank  just  before  interest  day.  You  lose  the  benefit  of 
the  earning  power  that  the  tree  has  been  gathering. 

There  is  such  a  thing,  however,  as  having  too  many  trees, 
though  as  a  rule  the  danger  is  that  your  land  will  be  under- 
stocked rather  than  overstocked.  That  chestnut  tree  to  which 
I  referred  a  moment  ago,  which  was  thirty-four  years  old  before 
it  really  began  to  grow,  should  have  made,  I  suppose,  a  tree  from 
which  three  ties  could  have  been  cut  in  something  like  that  age. 
A  white  oak  will  require  from  forty  to  fifty  years,  I  believe, 
in  this  region,  under  favorable  conditions,  to  make  a  three-tie 
tree,  I  do  not  wish  to  go  into  this  too  far,  because  it  is  a 
matter  for  your  State  forester  to  inform  you  on  rather  than  ior 
me  to  discuss,  but  I  presume  that  the  fact  of  the  greater  rapid- 
ity of  growth  of  the  chestnut  will  make  that  generally  the  best 
tree  to  grow  for  tie  purposes  in  this  State.  That  is  the  sort 
of  thing  that  the  farmer  must  ask  himself,  or  must  ask  the  for- 
ester. He  must  inform  himself  as  to  what  tree  is  going  to  be 
the  most  profitable  in  the  long  run,  and  also  what  the  require- 
ments of  the  different  kinds  of  trees  are.  One  tree  will  grow 
in  a  situation  where  another  will  not.  It  is  necessary  to  know 
about  each  kind,  and  how  to  give  it  the  conditions  which  will 
make  it  grow  the  best.    The  farmer  must  study  his  forest. 

Now  I  have  said  something  about  what  the  forester  calls 
thinnings,  and  what  he  calls  improvement  cuttings.  The  pur- 
pose of  thinnings  is  to  improve  the  growth  of  trees  already  on 
the  ground,  and  thinnings  are,  therefore,  naturally  made  in 
rather  young  timber,  and  yield  only  small  stuff.  Improvement 
cuttings,  on  the  other  hand,  aim  primarily  at  making  place  for 
new  growth  by  the  removal  of  trees  which  are  overmature, 
crooked,  broken-topped,  or  otherwise  defective,  or  which  are  of 
the  less  desirable  kinds.    The  man  who  wants  to  increase  the 
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productiveness  and  value  of  his  woodlot  must  not  expect  to 
get  something  for  nothing.  It  will  pay  him  to  cultivate  his 
land,  woodland  as  well  as  plowland ;  he  will  get  more  from  it ; 
but  he  cannot  cultivate  without  putting  in  labor.  When  he  be- 
gins to  make  thinnings  or  improvement  cuttings  he  must  not 
expect  to  secure  his  cordwood  as  easily  as  if  he  picked  out  his 
best  and  biggest  timber  and  cut  it  clean,  or  cut  all  that  was 
good  and  left  the  bad.  You  cannot  eat  your  cake  and  have  it 
too;  or  rather,  you  cannot  eat  your  woodland  goose  and  keep 
on  pocketing  future  golden  eggs.  The  difference  is  between 
gathering  your  capital,  on  the  one  hand,  and  letting  it  roll  up 
interest  on  the  other.  If  you  can  make  the  cultivation  pay  for 
itself  in  the  incidental  product  of  wood,  you  are  not  doing 
badly.  If  you  can  make  your  improvement  cuttings  more  than 
pay,  it  is  very  much  like  finding  money.  You  will  then,  in  fact, 
have  kept  all  of  your  cake,  and  had  a  taste  of  it  too. 

Yet  the  forester,  as  a  practical  man,  ought  to  be  able  to 
tdl  you  how  on  occasion  you  can  harvest  your  timber  at  a  rea- 
sonably low  cost  and  at  the  same  time  provide  for  a  speedy  re- 
newal of  the  forest.  It  is  hard  to  give  general  prescriptions 
in  such  matters ;  ordinarily  the  Forest  Service  tries  to  answer 
requests  for  information  from  individual  owners  by  sending  an 
agent  to  make  an  examination  and  give  advice  on  the  ground. 
But  I  believe  that  in  this  region  as  good  a  method  to  recom- 
mend as  any  I  can  give  you  is  what  the  forester  calls  the  group 
method.  Select  a  spot,  or  several  spots  if  one  will  not  supply 
what  you  want  to  cut,  where  your  forest  crop  is  ripest  — ^pos- 
sibly overripe;  and  clear,  with  due  care  of  course  for  young 
growth,  a  hole  in  your  forest,  taking  care  that  the  diameter  of 
this  hole  is  not  more  than  twice  the  height  of  the  surrounding 
trees.  Another  year,  or  better  several  years  later,  after  you 
have  opened  as  many  holes  as  you  think  advisable,  but  not  until 
after  seedlings  have  had'  a  chance  to  establish  themselves 
wherever  they  are  needed,  you  can  begin  to  widen  the  holes  by 
cutting  in  concentric  rings  about  them,  and  this  can  be  con- 
tinued until  the  whole  area  has  been  cut  over.  By  this  method 
you  can  get  an  entirely  new  seedling  forest,  if  you  are  cutting 
trees  which  do  not  sprout,  or  if  you  have  an  old  or  deficient 
sprout  forest  you  will  fill  up  the  blanks  and  get  supplementary 
seedlings  under  way. 
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Bear  in  mind,  however,  that  if  in  any  one  year  you  cut 
more  wood  than  grows  on  your  whole  woodlot  in  that  year, 
you  have  diminished  your  principal,  and  if  you  cut  over  your 
whole  area  before  the  area  which  you  cut  first  has  had  time  to 
grow  to  maturity,  a  period  will  have  to  follow  during  which 
your  woodlot  will  stop  paying  dividends. 

The  farmer  is  in  a  better  position  to  care  for  his  forest  and 
make  money  from  it  than  other  owners,  because  he  can  do  thi» 
work  in  the  woods  at  a  time  when  there  is  not  much  else  to 
be  done  on  the  farm  —  that  is,  in  the  winter.  If  he  takes  an 
interest  and  is  observing,  if  he  goes  into  the  woods  with  his. 
axe  and  notices  what  is  happening,  and  thinks  what  he  wants 
and  takes  his  measures  accordingly,  he  will  soon  learn  a  good 
deal  about  his  forest  as  well  as  make  a  decided  difference  in 
its  value. 

The  work  which  the  Forest  Service  is  doing  for  the  farmer 
is  perhaps  better  appreciated  in  other  parts  of  the  country  at 
present  than  it  is  generally  in  the  East.  In  the  West  the 
farmers'  need  in  a  large  part  of  the  country  is  for  water,  and 
the  farmers  there  now  recognize  that  the  first  and  most  impor- 
tant means  of  securing  water  is  through  forest  conservation^ 
not  because  forests  make  rain  but  because  forests  enable  the 
farmer  to  get  the  benefit  of  what  rain  does  fall,  through  the 
storing  power  of  the  forest.  I  was  very  much  struck 
last  winter  to  hear  a  Congressman  from  western  Kansas  say  in 
Washington,  at  a  very  important  meeting  of  forest  users,  held 
under  the  auspices  of  the  American  Forestry  Association,  that 
in  his  Congressional  district  alone  —  that  is  to  say,  in  a  region 
having  a  population  of  about  two  hundred  thousand  people  — 
there  was  more  arabli  land  than  in  the  entire  kingdom  of 
Japan,  if  they  only  had  water  for  it.  Japan  supports  a  popu- 
lation of  forty  millions.  Japan  is  a  first-class  power,  about  on 
a  par  with  England  in  population,  and  a  little  ahead  of  France. 
We  have  room  within  our  confines  for  empire  after  entire, 
but  the  development  of  these  western  lands  depends  very 
largely  on  irrigation.  Irrigation  and  forestry  are  so  closely 
connected  that  one  can  not  exist  and  do  its  full  work  without 
the  other.  The  most  important  work  of  the  forester  in  the 
West  is  to  conserve  the  water  supply  so  as  to  hold  the  rain  as 
it  falls  and  let  it  run  down  little  by  little  from  springs  that  flow 
all  the  year,  instead  of  rushing  from  the  hillsides  and  moun- 
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tain  slopes  and  sweeping  down  in  destructive  floods.  And  so 
this  work  which  the  Forest  Service  is  doing  for  the  farmer  is 
appreciated  in  the  West  as  of  tremendous  importance  to  its 
people.  That  work  is  important  for  New  England  too,  for 
every  fanner  in  the  West  means  a  larger  demand  for  the  manu- 
factures of  the  East  New  England  is  essentially  a  manufac- 
turing district  It  must  have  a  market  for  its  manufactures, 
and  is,  therefore,  directly  interested  in  this  matter  of  irrigation 
in  the  West 

Again,  the  West  is  largely  a  grazing  section.  A  map  was 
prepared  recently  in  the  Forest  Service  showing  the  extent  of 
the  Western  range.  This  range,  you  know,  is  for  the  most 
part  public  land.  That  map,  which  showed  in  green  the  por- 
tions utilized  for  grazing,  looked  as  though  pretty  nearly  all 
the  West  from  east  of  the  Rocky  Mountains  to  the  Pacific 
was  gjeen,  as  though  it  was  all  grazing  land.  Now  a  very 
large  part  of  this  vast  livestock  industry  depends  on  the  forest 
reserves  for  summer  pasture.  In  its  efforts  to  make  the  re- 
serves yield  as  much  forage  for  the  grazing  industry  as  is  pos- 
sible without  injury  to  the  forests  themselves,  the  Forest  Ser- 
vice is  working  for  the  agricultural  interests  of  the  country, 
applying  here  again  the  principle  that  every  kind  of  land  should 
be  put  to  its  most  profitable  use. 

Before  I  leave  this  subject  I  want  to  say  a  word  about  the 
use  of  our  forests  for  pasture  here  at  home.  If  you  are  pas- 
turing your  woodlots  you  are  almost  certainly  decreasing  to 
a  very  considerable  extent  their  productive  capacity.  Cattle 
will  graze  upon  the  young  seedlings  and  the  young  shoots  as 
they  come  up.  They  will  break  them  down,  and  they  will 
trample  the  ground  and  make  it  hard  so  that  the  seeds  when 
they  fall  will  not  take  root  easily  in  it.  Oftentimes  you  may 
notice,  as  you  drive  through  the  country,  woodlot  pastures  in 
which  there  are  only  old  trees.  It  is,  therefore,  perfectly  evi- 
dent when  you  think  of  it  that  when  once  those  trees  are  cut 
or  dead  the  forest  will  be  like  a  stream  which  has  been  turned 
aside  near  its  fountain  head.  It  passes  by  and  nothing  is  left 
So  I  say  to  the  farmer,  decide  what  your  land  is  most  valuable 
for.  Trees  and  grass  do  not  get  on  well  together.  They  are 
mutually  antagonistic.  Grass  is  not  good  for  the  forest,  and 
trees  are  not  good  for  grass.  To  a  very  moderate  extent  you 
may  perhaps  pasture  in  your  woodlot,  but  you  must  be  con- 
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stantly  on  your  guard  that  grazing  does  not  go  far  enough 
to  affect  the  condition  of  the  forest.  It  is  just  as  well  if  you 
can  keep  the  woodlot  absolutely  separate  from  the  pasture. 

And  then,  of  course,  you  must  keep  out  fire.  Fire  is  the 
worst  foe  of  all  to  the  woodlot.  A  young  farmer  was  telling 
me  not  long  ago  how  near  his  house  there  was  a  very  dense 
grove  of  young  saplings.  "  You  could  not  see  into  them  at 
all,"  he  said.  "  If  a  cow  got  in  there  I  could  not  find  her. 
But  last  spring,  when  the  leaves  were  dry,  I  touched  a  match 
to  them,  and  the  fire  went  up  like  a  flash."  Now  perhaps  it 
was  best  for  him  to  make  that  land  into  pasture,  though  I 
doubt  it  very  much.  I  do  not  believe,  however,  that  he  had 
ever  given  the  question  whether  the  land  would  be  better  un- 
der forest  or  for  pasture  a  moment's  consideration.  He  simply 
looked  upon  that  young  growth  as  brush.  If  he  had  left  a  five 
dollar  bill  lying  around  and  a  little  child  had  touched  a  match 
to  it,  and  it  had  "  gone  up  like  a  flash,"  I  think  he  would  have 
found  some  speedy  way  of  making  a  very  distinct  and  posi- 
tive impression  upon  that  child  of  the  fact  that  he  had  done  a 
mischievous  and  wasteful  thing.  Yet,  from  my  point  of  view, 
he  had  probably  done  just  exactly  that  kind  of  a  thing  himself. 
Fire  must  be  kept  out  if  we  are  going  to  have  our  woodlots 
amount  to  anything  at  all. 

The  farmer  who  will  bear  these  things  in  mind,  who  will 
seek  for  information,  who  will  make  his  forest  produce  all  that 
it  is  capable  of,  will  not  only  do  a  good  thing  for  himself  and 
his  family  but  will  also  be  doing  something  toward  the  public 
good.  In  making  his  own  land  most  useful  he  will  be  helping 
to  make  and  keep  this  country  great,  rich,  and  prosperous 
among  the  nations  of  the  earth. 

The  President.  I  do  not  trouble  myself  much  about  al- 
falfa, but  I  would  like  to  know  more  about  it,  and  we  have  a 
gentleman  here  who  I  think  has  been  sitting  up  nights  with 
the  problem.  Dr.  Jenkins,  of  the  Conn.  Agrl.  Experiment  Sta- 
tion, New  Haven,  and  whatever  he  tells  us  is  sure  to  be  well 
worth  hearing,  so  I  am  going  to  introduce  Dr.  Jenkins  to  say 
something  about  alfalfa. 
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ALFALFA  IN  CONNECTICUT. 
By  Dr.  E.  H.  Jenkins. 

Alfalfa  IS  no  new  thing  in  Connecticut  It  has  been  tested 
now  and  then  and  here  and  there  in  the  State  for  twenty-five 
years  or  more  with  no  success,  so  far  as  I  can  learn,  until  very 
lately. 

TTie  facts  that  it  is  a  success  in  the  West,  that  if  it  could  be 
grown  here  it  would  be  a  great  boon  to  all  odr  dairymen,  and 
that  comparatively  recent  study  and  observation  have  shown 
reasons  why  earlier  tests  have  not  succeeded  and  how  we  may 
hope  to  succeed  where  we  failed  before,  have  caused  a  great 
revival  of  interest  in  it. 

The  Station  has  made  a  number  of  careful  trials  with  it  in 
various  places,  and  the  aim  of  this  paper  is  to  notice  some 
things  which  must  be  done  in  order  to  get  a  good  stand  of  al- 
falfa and  incidentally  to  show  that  in  this  State,  at  least,  it  is 
a  difficult  and  painstaking  matter  to  start  the  crop.  It  is  no 
such  easy  thing  as  if  often  represented. 

THE  MERITS  OF  ALFALFA. 

About  its  yield  and  its  fodder  value  little  need  be  said,  for 
they  are  constantly  emphasized  as  chief  reasons  for  its  exten- 
sive use.  From  fields  of  more  than  an  acre,  where  the  alfalfa 
had  been  three  years  on  the  land,  an  average  of  13.8  tons  green 
weight  per  acre  were  harvested  at  the  New  York  Station,  con- 
taining over  1,100  pounds  of  protein. 

In  New  Jersey  the  yields  on  carefully  measured  fields  have 
ranged  from  18  to  24^  tons  of  green  matter,  or  4.4  to  7.2 
tons  of  alfalfa  hay  per  acre. 

The  Colorado  Station  reports  an  alfalfa  crop  which  yielded 
about  twice  as  much  dry  matter  as  a  com  crop  on  an  equal 
area  and  similar  soil,  and  four  times  as  much  protein.  The 
com  crop  was  called  a  fair  one,  yielding  14  tons  of  green  fod- 
der ;  but  this  is  in  a  country  where,  I  imagine,  alfalfa  will  grow 
much  better  than  with  us  and  com  will  not  yield  as  well. 

The  Canadian  farmers  report  from  12  to  24  tons  of  green 
fodder,  or  3  to  6  tons  of  hay. 

The  figures  which  I  have  here,  but  need  not  read  in  detail, 
show  that  a  moderate  crop  of  alfalfa,  18  tons,  green,  contains 
1.7  times  as  much  protein  as  28  tons  of  green  com  fodder,  and 
four  times  as  much  as  three  tons  of  hay  of  good  quality. 
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Alfalfa  hay  is  a  richer  feed  than  clover  hay,  containing  as 
much  digestible  protein,  pound  for  pound,  as  wheat  bran. 
One  of  our  Connecticut  correspondents  says  "  My  horses  would 
leave  their  grain  to  eat  it  and  the  hens  would  do  the  same.  I 
shall  keep  at  it  till  I  make  it  go." 

If  alfalfa  can  be  grown  and  cured  here,  its  value  to  our 
farmers  and  dairymen  will  unquestionably  be  very  great 

AVERAGE  COMPOSITION  OF  ALFALFA,  CORN   FODDER,. 
CLOVER  HAY,  AND  MEADOW  HAY. 

Alfalfa,    Corn    Red-Top,  Alfalfa  Cloyer    Fodder  H«y. 
green    Fodder,    green        Hay      Hay.      Com,  mixed 
green  Held   Qrasees 

cored 

Percentage  Composition, 

Water,       ....  71.8  79.3  64.8  8.4  15.3  42.2  16.0 

Ash, 2.7  1.2  2.3  •  7.4  6.2  2.7  4,6 

Protein,     ....  4.8  1.8  3.3  14.3  12.3  4.5  6.4. 

Fiber,        ....  7.4  5.0  9.4  25.0  24.8  4.3  29.9 

Nitrogen — free  extract,    .  12.3  12.2  19.0  42.7  38.1  44.7  41.0 

Fat, i.o  0.5  1.2  2.2  3.3  1.6  2.1 

loo.o    1 00.0    loo.o    100.0    100.0    100.0    loao 
Percent,  digestible. 

Protein,  .  .  .  .3.6  1.3  2.3  7.6  6.5  2.6  3.6 
Nitrogen— free  extract,  .  11.4  11.8  20.5  37.8  34.9  33-3  42.7 
Fat, 0.4       0.4       0.7        1.3        1.6        I.I        1.0^ 

Besidec  yield  and  richness,  alfalfa  has  other  great  merits. 
At  its  best  it  is  permanent  on  the  land.  There  are  very  few 
meadows  in  the  State  which  do  not  need  to  be  taken  up  every 
five  years,  at  least,  and  re-seeded.  Alfalfa  is  claimed  to  keep 
up  its  productiveness  almost  indefinitely,  only  needing  perhaps 
occasional  top-dressings  of  phosphates  and  potash  salts. 

It  is  an  excellent  soiling  crop ;  the  first  cutting  being  ready 
somewhere  between  the  middle  of  May  and  early  June,  and 
two  or  three  other  cuttings  follow  until  the  isth  of  Septem- 
ber or  later.  I  believe  that  if  we  introduce  it  here  this  will  be 
its  chief  use  and  its  best  use  at  first  and  while  it  is  in  the  ex- 
perimental stage. 

We  all  know  that  to  cure  -clover  hay  properly,  so  that  it  is 
not  so  dry  as  to  lose  its  leaves  and  its  value  in  handling,  nor  so- 
wet  as  to  heat  too  much  and  spoil  in  the  bam,  is  no  easy  matter- 
in  our  New  England  weather. 
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The  same  is  true  of  alfalfa,  all  the  more  because  of  the 
greater  burden  of  the  mowing.  It  is  not  quick  to  dry,  but  if 
too  dry  loses  its  leaves  like  clover  and  with  them  a  large  part 
of  its  value.  Rain  on  the  nearly  cured  crop  spoils  it.  It  must 
be  cut  too,  when  ready ;  for  the  stalk  gets  woody  very  quickly 
as  it  comes  into  bloom.  We  have  much  to  learn  about  making 
clover  or  alfalfa  hay.  Most  of  us,  I  think,  err  on  the  side  of 
too  much  drying.  If  we  can  get  in  clover  or  alfalfa  without 
dropping  any  leaves,  pack  it  down  well  in  the  mow,  close  the 
bam  and  have  it  heat  a  good  deal,  without  fire-fanging,  we 
shall  be  sure  of  good  feed. 

At  the  West,  in  a  dry  climate,  where  the  praises  of  alfalfa 
are  chiefly  —  and  with  most  reason  —  sung,  this  matter  of 
making  hay  is,  by  comparison,  simple,  for  there  is  no  danger 
from  rain  and  it  cures  much  more  safely  in  the  cock  than  here. 

For  these  reasons,  I  say,  a  successful  alfalfa  culture  de- 
pends firstly  on  our  ability  to  get  and  to  keep  a  good  per- 
manent stand,  and  secondly  on  learning  how  to  house  it  for 
winter  use. 

ALFALFA  IS  A  CROP  TO  HARVEST,  NOT  TO  PASTURE. 

Under  the  best  conditions,  when  well  established,  cattle 
may  be  pastured  on  it  lightly.  If  they  feed  too  long  on  it 
they  will  bloat,  as  on  clover,  and  if  they  eat  it  too  closely,  as 
sheep  are  likely  to  do,  they  may  damage  the  stand  permanently. 
It  is  very  hard  to  patch  an  alfalfa  field  by  re-seeding  the  thin 
places.  The  new-sown  plants  never  get  vigorous  and  fill  the 
gaps. 

ALFALFA  IS  A  NITROGEN-GATHERING  CROP. 

So  much  has  been  said  too  on  this  point,  both  of  alfalfa 
and  of  all  the  cultivated  legumes,  that  any  more  words  may 
seem  quite  unnecessary.  But  let  us  have  our  heads  clear  as  to 
the  facts.  The  crop  contains  each  year  very  much  more  pro- 
tein—  of  which  the  distinguishing  element  is  nitrogen  —  than 
any  of  our  cereals  or  hay  crops.  Yet  it  does  not  seem  to  ex- 
haust or  diminish  the  store  of  nitrogen  in  the  tilled  soil  as  they 
do,  but  rather  increases  its  store,  and  yet  keeps  up  its  yield 
year  after  year,  while  cereals,  if  raised  continuously,  steadily 
decrease  their  product  till  they  come  to  a  certain  minimum 
production  which  they  can  keep  up  for  a  long  time  perhaps. 
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.  A  part  of  this  diflFerence  between  legumes  and  other  kinds 
of  crops  may  be  explained  by  their  deeper  rooting ;  a  part  also 
perhaps  by  their  stronger  feeding  capacity  —  their  ability  to 
assimilate  forms  of  nitrogen  from  the  soil  which  cereals  can- 
not assimilate  —  to  eat,  let  us  say,  what  cereals  cannot  eat;  and 
partly  (and  to  my  mind  only  partly)  this  nitrogen-gathering 
quality  is  to  be  explained  by  the  action  of  those  bacteria  which 
live  on  the  roots  and  in  connection  with  the  well-known 
"  nodules  "  of  the  roots.  It  has  been  fully  proved  that  alfalfa 
plants  having  these  nodules  with  living  bacteria,  are  able,  in 
ways  not  fully  understood,  to  get  hold  of  the  free  nitrogen  of  the 
air  in  the  soil  and  combine  it  in  vegetable  forms.  This,  other 
plants  than  legumes,  with  few  exceptions,  and  as  far  as  we 
now  know,  cannot  do.  This  gives  to  alfalfa  and  other  legumes 
their  greatest  ag^cultural  value.  They  enrich  the  crop  and^ 
through  the  roots,  stubble  and  crop  residues,  the  soil  itself  with 
nitrogen,  that  most  expensive  element  of  plant  food.  This 
fact  of  the  enrichment  of  the  soil  by  legumes  was  well  known 
a  good  while  ago,  and  the  practice  of  growing  pulse  alter- 
nately with  a  grain  crop  is  immemorial  in  India.  Such  parts 
of  the  explanation  as  we  now  have  it  is  quite  modem. 

I  believe  that  Professor  Atwater  and  Dr.  C.  D.  Woods  at 
Middletown  were  the  first  to  give  an  absolute  proof  of  the  as- 
similation of  free  nitrogen  by  legumes  under  conditions  which 
were  beyond  criticism,  and  European  investigators  chiefly  have 
taught  us  what  we  know  of  the  extent  and  the  method  of  this 
assimilation. 

It  is  not  the  only  way  in  which  soils  gather  free  nitrogen. 
It  is  certain  that  other  microbes,  low  forms  of  vegetable  life,, 
which  are  not  connected  with  legumes,  also  gather  it.  A  soil 
containing  humus  and  not  acid,  under  favorable  conditions,, 
will  of  itself  gather  a  certain  amount  of  nitrogen.  What  con- 
ditions favor  this  and  how  much  nitrogen  may  be  gathered  by 
this  means  remains  to  be  learned,  and  to  my  mind  this  is  one 
of  the  most  important  questions  regarding  the  maintenance  of 
soil  fertility  which  is  waiting  for  solution. 

But  certainly  the  supply  of  free  nitrogen  which  legumes 
furnish  seems  at  present  to  be  far  greater  and  more  rapid  than 
that  from  other  sources. 

The  raising  of  legumes  is  and  has  long  been  known  to  be 
a  way  of  restoring  exhausted  soils,  by  increasing  the  amount 
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of  humus,  nitrogen,  and  perhaps  also  available  mineral  mat- 
ters in  them. 

It  needs  to  be  remembered,  however,  that  there  is  a  limit 
to  this  nitrogen-gathering  action  of  any  legume.  If  a  soil  al- 
ready contains  a  good  supply  of  available  nitrogen,  a  crop  of 
legumes  will  not  add  to  that  supply  from  the  air,  but  will  live 
on  the  combined  nitrogen  already  present  in  the  soil.  You 
cannot  go  on  forever  catching  nitrogen  in  your  "  nitrogen  trap,"^ 
as  some  call  it.  The  plant  and  the  microbe  have  to  be  starved 
into  activity. 

REGARDING  THE  HARDINESS  OF  ALFALFA  IN  CONNECTICUT. 

We  have  grown  it  for  five  years  at  the  Station  with  no 
sign  of  winter-killing.  Scattered  plants  of  it  still  persist  in 
our  turf  ten  years  after  the  patch  of  alfalfa  was  plowed  up  and 
cultivated.  Here  and  there  through  the  State  I  have  found  it 
thriving  in  headlands  and  fence  corners  from  seeding  of  un- 
known date.  But  whether  it  will  bear  exceptionally  cold  win- 
ters without  being  ruined  or  badly  damaged  as  a  farm  crop 
is  more  questionable. 

I  have  seen  a  half-acre  on  very  sandy  land  but  in  a  moist 
place,  which  had  yielded  fairly  well  for  seven  years  with  al- 
most no  care.  Another  field  of  several  acres  on  heavier  soil 
3rielded  very  satisfactory  for  a  longer  time,  but  was  so  damaged 
by  the  last  two  exceptionally  cold  winters  that  it  was  turned 
under  to  be  re-seeded  to  alfalfa  after  a  year's  cultivation  to 
subdue  the  grass  which  had  come  in.  Of  course,  even  rye  is 
sometimes  badly  winter-killed,  but  to  make  alfalfa  profitable 
we  must  hold  it  on  the  land  for  a  term  of  years.  Its  value 
is  largely  in  its  permanence.  The  land  requires  special  prepa- 
ration for  it,  the  crop  needs  considerable  care,  compared  with 
other  forage  crops,  during  the  first  year  of  its  growth,  and  the 
reward  comes  in  the  permanence  of  the  alfalfa,  which  must 
yield  two  to  four  cuttings  yearly  of  very  valuable  hay  or  green 
fodder  for  a  term  of  years  with  no  more  care  than  a  permanent 
meadow,  if  it  is  to  pay.  It  has  been  grown  long  and  success-' 
fully  in  the  province  of  Quebec,  in  Canada,  and  it  is  now  grown 
in  the  British  possessions  north  of  us  from  the  Atlantic  to  the 
Pacific,  and  is  stated  to  be  the  staple  forage  for  winter  feeding 
in  the  drier  parts  of  British  Columbia.  Yet,  on  the  other 
hand,  Fletcher,  of  the  Ontario  Experimental  Farms,  says  that 
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the  attempts  to  establish  it  as  a  regular  forage  crop  of  Canada 
have  not  been  very  successful. 

In  New  York,  reports  from  86  growers  of  alfalfa  showed 
that  in  a  very  severe  winter  67  per  cent,  of  the  crops  were  more 
or  less  damaged  and  33  per  cent,  were  not.  The  damage  was 
most  common  on  heavy  lands. 

A  small  patch  of  Turkestan  alfalfa  on  the  Station  grounds, 
drilled  in  in  the  spring  of  1904,  in  a  rather  exposed  situation, 
and  which  grew  feebly  that  year,  though  kept  clean  of  weeds, 
was  given  a  light  mulch  of  stable  manure  in  the  late  fall  and 
came  through  the  very  severe  winter  of  1904-1905  with  abso- 
lutely no  damage  and  did  extremely  well  this  last  summer. 

I  believe  that  alfalfa  will  stand  ordinary  winters  in  most 
parts  of  this  State  with  the  little  mulch  that  the  fall  groMrth 
gives  it,  that  it  will  stand  very  severe  winters  if  covered  with 
snow,  but  may  not  if  the  ground  is  bare,  and  that  a  light  mulch 
of  long  manure  in  the  early  winter  is  a  desirable  thing  as  a  sort 
of  insurance  against  winter-killing.  It  also  gjeatly  favors  the 
increase  of  the  bacteria  of  the  soil  on  which  the  success  of  the 
crop  depends,  and  in  this  way,  as  well  as  a  direct  fertilizer, 
pays  for  itself. 

We  have  had  trouble  and,  I  believe,  if  it  is  generally  g^own 
there  will  be  general  trouble  during  the  winter  from  the  attacks 
of  field  mice,  especially  where  it  is  under  deep  snow  or  other 
heavy  mulch.  The  mice  are  fond  of  the  large  roots  and  eat 
out  their  crowns,  thus  killing  many  of  the  best  plants. 

It  remains  to  say  something  about  the  fitting  of  an  alfalfa 
field  and  its  care. 

A  very  erroneous  impression  has  been  widely  spread  lately 
regarding  the  possibilities  of  alfalfa  culture.  Magazine  articles 
regarding  the  artificial  inoculation  of  land  and  the  advertise- 
ments of  firms  who  offer  inoculating  material  have  given  the 
impression  that  very  recent  discoveries  had  made  it  possible 
for  the  farmer,  simply  by  inoculating  his  field  with  a  labora- 
tory preparation,  to  ensure  success  with  almost  any  legume 
crop,  enrich  his  land,  and  at  the  same  time  get  large  crops  of 
very  rich  fodder.  In  short,  to  sit  still  and  get  rich;  to  get  a 
good  deal  for  nothing.  This  may  work  for  a  time  in  life  in- 
surance, but  not  in  farming. 

The  truth  is  that  he  may  succeed  with  alfalfa  if  he  is  skillful 
and  fortunate.     But  in  this  State,  at  least,  as  our  experience 
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shows,  he  can  only  succeed  with  alfalfa  by  taking  the  greatest 
care  in  selecting  his  land,  in  fitting  it  for  the  crop,  and  in  caring 
for  it  after  planting.  If  he  succeeds  fully  he  will  be  very 
richly  repaid  for  his  work.  If  he  does  not  make  a  great  suc- 
cess he  will  make  a  pretty  thorough  failure. 

In  the  first  place,  the  very  poorest  land  will  not  grow  alfalfa. 
It  has  got  to  have  a  fairly  deep  soil  without  a  hard-pan  under- 
neath. It  cannot  live  in  standing  water  for  any  length  of  time, 
nor  will  it  endure  drought. 

A  well-drained  but  not  a  very  dry  field  is  essential.  If 
not  naturally  a  lim/e  soil,  a  heavy  dressing  of  linne  in  some 
shape  is  required  in  the  beginning,  and  a  top-dressing  of  lime 
or  ashes  frcwn  time  to  time.  1,500  to  2,000  pounds  of  lime 
kiln  ashes  or  of  stone  lime  is  not  too  much.  Alfalfa  is  a  lime- 
loving  plant.  Potash  salts  and  bone  may  also  be  used  when 
fitting  the  land. 

Equally  important  is  it  to  get  the  land  as  clear  as  can  be  of 
weeds.  Alfalfa  is  sure  to  fail  on  weedy  land.  Once  estab- 
lished and  growing  thriftily  after  the  first  year  it  will  choke 
out  weeds,  but  in  the  first  summer  weeds  will  easily  choke 
alfalfa.  If  land  is  not  clean  in  the  spring,  it  will  pay  better  to 
summer  fallow  and  sow  alfalfa  in  August  than  to  invite  failure 
on  such  land  by  spring  seeding.  August  is  a  better  time  to  seed 
than  spring  because  the  summer  weeds  slacken  their  growth 
from  then  on,  while  alfalfa  thrives  until  hard  frost. 

A  proper  seeding  is  not  less  than  20  pounds,  and  I  believe 
30  pounds  is  better  when  not  less  than  90  per  cent,  of  the  seeds 
germinate.  It  is  essential  to  get  at  the  start  a  perfect  seeding. 
You  cannot  mend  or  patch  it  later. 

And  lastly,  as  regards  preparation  of  land  —  what  about 
inoculation?  To  succeed  with  alfalfa  the  soil  must  contain  the 
microbe,  which  by  its  housekeeping  with  the  plant  makes  possi- 
ble the  fixing  of  free  nitrogen.  That  is  absolutely  certain.  It 
may  be  in  the  soil  to  start  with,  it  may  be  introduced  at  seeding 
time  by  inoculation  of  the  soil  or  of  the  seed,  but  in  one  way  or 
another  the  particular  nitrogen-gathering  microbe  which  asso- 
ciates with  this  particular  plant  must  be  there,  or  the  crop  is 
doomed  to  failure. 

Some  soils  naturally  contain  this  organism  apparently.  At 
least,  alfalfa  sown  without  any  intentional  inoculation  does 
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well  from  the  start  and  develops  nodules  on  the  roots.     In 
our  Station  garden  this  was  the  case. 

Other  soils,  and,  I  think,  most  soils,  do  not  have  this  or- 
ganism in  them  and  need  to  have,  it  brought  to  them.  In  places 
where  repeated  trials  with  alfalfa  have  failed,  the  inoculation 
of  the  soil  has  been  at  once  followed  with  a  good  stand. 

As  to  the  best  way  of  getting  this  microbe  into  the  soil,  I 
believe  the  surest  way  is  to  scatter  on  it  soil  taken  within  a 
few  inches  of  the  surface  of  a  well-established  alfalfa  field 
where  the  plants  show  abundant  root  nodules.  One  hundred 
pounds  of  soil  is  enough,  sown  over  an  acre  and  harrowed  in 
with  the  seed,  or  any  time  within  three  months  before  seeding. 

Equally  successful  in  Illinois  has  been  the  use  of  soil  taken 
from  waste  land  where  the  sweet  clover,  melilot,  grows  abun- 
dantly. This  plant  is  not  uncommon  on  waste  lands  here  in 
Connecticut ;  it  is  a  nitrogen-gatherer,  and  the  observations  and 
tests  of  Dr.  Hopkins  have  proved  its  value  in  inoculating  alfalfa 
fields. 

The  cultures  made  as  a  commercial  venture,  which  have 
been  so  widely  advertised  to  "  double  the  yield  "  with  ihe  state- 
ment that  "  you  can  be  absolutely  sure  of  a  heavy  crop  of  al- 
falfa the  first  year  after  seeding,"  cannot  be  recommended. 
Experiments  indicate  that  they  are  worthless. 

I  have  tried  to  give  very  briefly  an  idea  of  the  merits  of 
alfalfa  as  a  crop,  the  work  which  is  necessary  to  success  with 
it,  and  not  to  hide  the  difiiculties  of  its  introduction. 

We  need  to  raise  more  leguminous  crops  than  we  do  now, 
not  more  for  the  sake  of  our  cattle  than  for  the  sake  of  our 
land.  We  need  them  as  cover  crops  for  the  winter,  to  prevent 
washing  and  leaching.  We  need  them  as  green  manure  in  the 
spring,  and  we  need  them  to  lessen  our  grain  bills.  Cow-peas 
and  soy-beans  are  used  to  some  extent.  Red  clover  is  neg- 
lected. To  my  mind  there  is  more  chance  oi  general  success 
with  red  clover  than  with  alfalfa. 

I  wish  every  farmer  in  Connecticut  might  have  seen  the 
fields  at  the  Agricultural  College  at  Storrs  as  I  saw  them  be- 
fore snow  flew.  They  were  certainly  an  object  lesson  in  good 
farming.  There  was  no  bare  ground  in  sight  in  the  late  fall. 
Every  field  was  tucked  up  for  the  winter  with  a  coverlet  either 
of  rye  or,  for  the  most  part,  as  it  looked  to  me,  of  red  clover. 
There  was  no  chance  for  loss  of^  nitrogen  from  the  soil  by 
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leaching;  there  was  rather  the  certainty  of  a  gain.    None  of 
the  land  was  lying  idle. 

But  this  is  not  a  talk  on  clover.  Alfalfa  at  present  has  the 
center  of  the  stage.  .  An  acre  of  alfalfa,  at  its  best,  will  cer- 
tainly yield  more  concentrated  cattle  feed  than  any  crop  which 
we  can  grow.  It  is  worth  a  trial  by  all  dairy  farmers,  even  those 
who  have  failed  with  it  years  ago,  for  we  have  new  knowledge 
regarding  the  causes  of  failure  and  the  road  to  success. 

But  this  is  the  real  point  of  this  talk.  Don't  let  us  take  the 
time  to  simply  fool  with  it.  Laying  down  an  alfalfa  field  is 
like  making  a  road.  It  requires  skill  and  work.  It  is  to  last  for 
years.  Do  it  right  then,  or  leave  it  alone.  Qioose  the  land 
very  carefully ;  get  it  as  clean  of  weeds  as  it  is  possible,  either 
by  a  summer  fallow  or  by  a  hoed  crop  which  is  kept  specially 
clean ;  put  on  a  heavy  dose  of  lime ;  get  seed  of  which  90  per 
cent,  will  sprout,  preferably  from  unirrigated  western  seed 
farms ;  inoculate  with  soil  from  another  alfalfa  field  or  from  a 
patch  of  sweet  clover;  if  weeds  are  abundant,  clip  the  field 
five  or  six  inches  from  the  ground  as  often  as  needed  to  keep 
them  down ;  and  if  the  stand  of  alfalfa  is  thin  and  the  weeds 
rampant,  be  prepared  to  turn  the  piece  under  and  seed  again 
between  the  first  and  fifteenth  of  August. 

Every  one  of  these  points  is  quite  essential  to  a  fair  trial  of 
alfalfa.  To  omit  any  one  is  to  endanger  the  whole  experi- 
ment. They  will  not  ensure  success.  On  many  soils  alfalfa 
will  not  grow  successfully.  The  thing  should  be  tried  as  an 
experiment  and  as  one  where  you  can  afford  to  lose.  If  you 
succeed,  it  is  easier  to  increase  your  acreage  than  it  was  to  make 
the  start. 

Success  will  pay  handsomely,  but  it  will  come,  like  every 
other  success,  only  with  labor  and  skill  and  watchfulness.  Suc- 
cess is  not  distributed  in  any  two-dollar  packages  with  nitro- 
cultures. 

DISCUSSION. 

Mr.  Phelps.  Dr.  Jenkins  made  the  statement  in  his  in- 
teresting paper  that  some  soils  naturally  contained  the  alfalfa 
microbe,  and  I  think  he  said  that  he  found  that  to  be  the  case 
with  the  Station  grounds  at  New  Haven.  I  would  like  to  ask 
if  he  has  found  that  condition  common  about  the  State. 


228  BOARD   OF   AGRICULTURE.  [Jan., 

r 

Dr.  Jenkins.  No.  As  a  rule,  I  think  inoculation  is  neces- 
sary. The  soil  must  have  the  microbe  in  it  in  order  to  be  suc- 
cessful with  the  crop.  It  is  necessary  to  inoculate  the  soil  if 
the  organism  is  not  present.  I  have  already  spoken  of  the 
manner  of  getting  the  microbes  into  the  soil. 

I  might  add  to  what  I  have  already  said  that  you  should 
not  be  discouraged  if  the  first  year  you  get  no  crop  from  your 
alfalfa  that  is  worth  saving,  that  is,  from  the  first  year's  seed- 
ing. Do  not  be  discouraged  if  you  do  not  get  any  alfalfa  that 
you  can  make  hay  with.  If  your  plants  look  heavy  and  thrifty  in 
the  fall,  and  the  field  shows  signs  of  your  getting  a  good  stand, 
give  a  good  mulch  of  stable  manure  late  in  the  fall  and  that 
will  probably  bring  the  field  through  in  good  condition.  The 
next  year,  in  all  probability,  the  results  will  be  better.  Every 
one  of  these  points  is  quite  essential  to  the  production  of  a  good 
crop. 

Now  I  recognize  that  this  is  a  discouraging,  lukewarm,  and 
half-hearted  sort  of  a  paper,  but  the  intention  of  the  paper  has 
been  to  give  the  facts  as  they  appear  to  us.  I  think  it  is  better 
to  tell  the  truth  about  it  as  we  see  it  now.  There  has  been  so 
much  inordinate  praise  of  alfalfa  that  it  is  likely  to  damage  the 
success  of  the  crop  in  the  State  through  a  misunderstanding 
of  the  difficulties  in  the  way  of  successfully  raising  it.  You 
remember  how  it  was  with  ensilage.  When  ensilage  was 
brought  out  the  shout  went  up  at  once  that  you  could  increase 
the  amoimt  of  digestive  food  for  your  cattle  by  putting  the 
green  fodder  into  your  silo  and  manufacturing  a  food.  After 
a  while  it  was  discovered  that  the  matter  was  not  sufficiently 
understood.  Ensilage  did  not  turn  out  as  was  expected,  and 
the  consequence  was  that  it  got  a  black  eye  in  this  State.  Now 
we  are  beginning  to  see  things  in  their  true  light,  and  are 
getting  the  benefit  of  that  knowledge. 

Take  the  matter  of  Sumatra  tobacco.  We  went  into  that 
quite  extensively  in  some  parts  of  the  State  in  1900,  and  after 
the  first  crop  dealers  in  New  York  were  apparently  so  pleased 
with  it  that  they  said  it  was  worth  $1.75  a  pound,  that  they 
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would  give  that  for  it  We  sold  a  lot  of  it  for  $1.75  which, 
of  course,  was  very  encouraging.  We  cautioned  the  farmers, 
however,  at  that  time  to  go  slow  until  it  was  fully  understood, 
to  try  it  as  an  experiment,  and  not  to  put  in  more  money  than 
they  wanted  to  throw  away,  but  the  promoters  came  down  on 
the  State,  companies  to  raise  Sumatra  tobacco  were  formed, 
subscription  agencies  were  opened  in  Hartford  in  special  offices, 
and  the  farmers  in  the  tobacco  raising  sections  besought  to 
take  stock  and  go  into  the  raising  of  Sumatra.  After  a  short 
time  it  became  plain,  as  many  of  you  know,  that  the  matter 
was  not  sufficiently  understood,  and  the  result  is  that  the  whole 
business  is  now  as  flat  as  a  pancake. 

Now  it  has  been  somewhat  the  same  with,  alfalfa.  There 
has  been  a  lot  of  talk  about  alfalfa  that  has  been  in  the  nature, 
as  they  say  on  the  street,  of  hot  air.  It  has  been  boomed  by 
some  as  something  with  which  we  could  certainly  succeed. 
We  cannot  certainly  succeed.  It  depends  very  much  on  cir- 
cumstances, and  upon  how  the  crc^  is  handled.  It  has  been 
tried  in  the  State  for  twenty-five  years.  We  have  been  trying 
it  for  a  considerable  time,  trying  to  learn  the  facts  about  it  ap- 
plicable in  this  State.  We  have  been  testing  growing  it  with 
farmers  for  a  couple  of  years,  and  we  do  not  feel  at  all  sure 
about  it  yet.  There  are  many  encouraging  things  about  it, 
but  it  is  not  a  thing  that  we  can  afford  to  go  into  on  any  con- 
siderable scale  as  yet.  It  must  be  tested  further.  There  are 
two  or  three  alfalfa  fields  in  the  State  that  seem  to  be  very 
promising,  and  which  look  as  though  they  would  be  worth  a 
great  deal  to  those  who  have  them,  but  it  is  not  a  thing  to 
bank  upon  as  an  assured  success  yet.     (Applause.) 

Mr.  Phelps.  Professor  Jenkins  has  given  us  a  consider- 
We  amount  of  meat  in  his  paper,  and  we  want  to  see  if  we  can- 
not digest  some  of  it. 

I  have  interested  myself  in  the  work  of  growing  leguminous 
plants,  including  alfalfa,  and  as  I  have  had  considerable  ex- 
perience on  the  subject,  I  thought  possibly  it  might  be  of  some 
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interest  to  the  people  here,  and  I  want  to  ask  your  indulgence 
for  a  few  nrinutes. 

In  the  first  place,  there  is  need  for  investigation  along  this 
line,  from  two  standpoints;  one  from  the  standpoint  of  soil 
improvement,  and  the  other  from  the  standpoint  of  cheaper 
feeds.  I  want  to  speak  of  the  first.  For  the  last  six  or  seven 
years,  it  has  been  my  privilege,  and  a  part  of  my  duty,  to  pre- 
pare for  use  about  a  carload  of  chemicals  every  year,  and  I  have 
found  that  the  prices  of  phosphates  and  potash  materials  have 
remained  about  uniform  for  the  past  eight  years.  There  has 
been  very  little  change  in  the  price  from  year  to  year.  How 
is  it  with  regard  to  nitrogen?  When  I  started  in  making 
home  mixtures,.  I  could  buy  nitrate  of  soda  for  from  thirty- 
seven  to  thirty-eight  dollars  per  ton.  How  is  it  today?  The 
price  has  gone  up.  Last  winter,  when  getting  the  prices  for 
chemicals,  I  became  quite  concerned  on  the  nitrate  of  soda 
question,  and  I  began  to  look  around  to  see  if  I  could  find  any- 
thing for  a  substitute.  I  found  I  could  buy  nitrate  of  potash, 
and  get  it  more  cheaply  than  I  could  the  same  amount  of  ni- 
trogen and  of  potash  in  the  form  of  nitrate  of  soda  and 
muriate  of  potash.  I  talked  it  over  with  my  proprietor,  and 
he  said  you  had  better  put  in  five  tons  of  it  at  seventy-five  dol- 
lars a  ton.  This  year  I  thought  I  would  be  a  little  forehanded, 
and  for  several  reasons  it  seemed  best  that  we  should  put  in 
our  chemicals  in  the  fall,  and  I  began  to  get  prices.  I  found 
nitrate  of  soda  quoted  at  fifty  to  fifty-two  dollars  per  ton  in 
New  York.  I  sent  to  the  house  where  we  got  our  nitrate  of 
potash  last  year,  and  it  was  ninety  dollars  per  ton.  That  knocked 
out  the  nitrate  of  potash  question.  I  investigated  carefully  to 
see  where  we  could  buy  our  chemicals  in  the  bulk  best,  and 
found,  as  the  result,  that  we  could  save  about  a  dollar  a  ton, 
on  the  average,  over  New  York  prices  by  buying  in  Baltimore ; 
but  at  the  best,  the  nitrate  of  soda  cost  us  over  fifty  dollars  per 
ton  delivered.  Now  this  great  advance  in  the  price  of  nitro- 
genous fertilizers  brings  up  a  very  serious  question.     What 


1906.]  DISCUSSION.  231 

are  we  going  to  do  with  the  nitrogen  question?    What  are  we 
going  to  do  for  this  food  element  for  our  plants  ? 

We  find  the  sanne  condition  of  affairs  when  we  study  the 
question  from  the  standpoint  of  feeds  for  our  animals.  ■  Ten 
years  ago  we  could  buy  plenty  of  cotton  seed  meal  for  from 
twenty  to  twenty-two  dollars  per -ton.    Now  we  are  lucky  if 
we  can  buy  a  carload  for  twenty-eight  or  twenty-nine  dollars 
per  ton,  and  all  nitrogenous  feeds  have  pushed  upwards  in  the 
same  way.    We  are  face  to  face  with  a  very  serious  problem, 
in  fact,  with  a  double  problem.    How  can  we  buy  nitrogen  for 
feeding  our  plants  and  how  can  we  obtain  protein  for  feeding 
our  animals?    It  seems  to  me  that  along  the  line  of  growing 
legumes  on  our  farms,  and  the  conservation  of  soil  nitrogen  by 
using  certain  crops  as  a  means  of  drawing  nitrc^en  from  the 
air  lies  our  best  hope  of  success.     I  believe,  for  that  very  reason, 
that,  in  a  careful,  conservative  way,  every  dairyman  should  ex- 
periment with  alfalfa,  and  make  it  a  success,  if  possible.    I 
have  been  experimenting  with  it  more  or  less  for  the  past  six 
or  seven  years,  but  more  particularly  in  the  last  two  years. 
When  I  went  onto  the  farm  where  I  am  now  located  I  found 
a  very  nice  field  of  alfalfa.     My  predecessor  was  interested  in 
the  question,  and  he  had  foreseen  the  need  of  alfalfa.    How 
good  the  crops  were  before  I  took  charge  of  the  farm  I  do  not 
know,  but  I  do  know  this,  that  we  cut  three  very  good  crops 
in  the  year  1903,  and  used  it  for  soiling  purposes.    You  will 
remember  what  a  severe  winter  we  had  in  1903  and  1904. 
During  the  summer  of  1904  we  cut  three  light  crc^s.    The 
clover  and  other  grasses  came  in,  and  crowded  out  the  alfalfa, 
but  we  used  it  for  soiling  purposes,  getting,  on  the  whole,  a 
fairly  good  yield.    In  the  spring  of  1905  we  started  a  new  field, 
using  about  thirty  pounds  of  seed  to  the  acre.     I  got  some 
pure  culture  from  Washington  and  attempted  to  follow  their 
directions  for  starting  it.     I  should  like  to  relate  this  because 
I  can  see  from  my  experience  some  difficulties  ahead  for  the 
average  farmer  in  handling  the  pure  cultures.    The  directions 
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were  to  place  the  culture  in  a  certain  amount  of  rainwater,  or 
distilled  water,  adding  the  nutrient  salts,  and  then  to  set  it  in 
a  warm  place  for  a  period  of  twenty-four  hours.  I  did  not 
know  what  would  be  considered  a  warm  place.  It  was,  how- 
ever, the  month  of  May,  and  the  weather  was  getting  warm,- 
so  I  thought  I  would  set  it  on  the  piazza  of  the  house  and  see 
what  would  happen.  I  left  it  there  for  twenty-four  hours,  but 
at  the  end  of  that  period  the  milky  color  which  the  directions 
said  would  show  did  not  manifest  itself.  I  said  to  myself 
there  must  be  something  that  is  not  quite  right,  I  will  leave  it 
by  the  stove.  I  did  so,  and  the  next  day  the  milky  condition 
was  very  apparent.  Now  suppose  that  condition  was  placed 
before  the  average  farmer.  What  would  he  have  done  about 
following  directions  ?  I  left  it  in  a  warm  place  for  twenty-four 
hours.  I  knew,  however,  it  was  not  in  condition  to  use,  and 
I  waited  for  another  twenty-four  hours.  I  then  soaked  the 
seed  in  the  culture  solution,  dried  it  by  spreading  it  on  some 
sheets,  and  then  went  ahead  and  sowed  the  seed  in  the  usual 
manner. 

I  found,  in  the  early  part  of  July,  that  the  nodules  were  be- 
ginning to  appear  on  the  roots.  I  looked  over  the  field,  and 
here  and  there  were  plants  which  had  a  different  appearance 
from  others,  and  I  found,  when  I  dug  down  carefully,  that  the 
nodules  were  present  on  the  roots.  I  soon  found  that  I  could 
tell  by  the  appearance  of  the  foliage  the  plants  that  would  have 
the  nodules,  and  I  could  pick  out  those  that  would  not.  Not 
more  than  a  quarter  of  the  plants  showed  the  presence  of 
nodules,  even  though  I  had  been  reasonably  careful  in  follow- 
ing the  prescribed  method  of  seed  inoculation.  We  had  a  very 
fine  growth  which  we  cut  off  when  about  a  foot  high,  about 
the  15th  of  July.  For  the  next  two  weeks  the  weather  was 
dry,  and  the  weeds  came  on  very  rapidly.  They  choked  the 
alfalfa  back  and  it  seemed  likely  to  go  into  the  winter  in  rather 
poor  condition,  so  I  plowed  it  up. 
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In  the  fall  of  1904  we  plowed  up  the  old  alfalfa  field  where 
we  got  such  a  good  crop  in  1903,  and  a  fair  crop  in  1904.  This 
year,  I  said,  I  will  see  if  we  cannot  get  ahead  of  those  weeds. 
So  I  re-plowed  the  field  last  spring,  manured  it,  and  re-plowed 
it  again.  During  the  summer  we  cultivated  and  harrowed  thor- 
oughly once  in  about  two  weeks.  The  seed  was  sown  about  the 
middle  of  August,  and  when  the  cold  weather  came  on  the 
alfalfa  was  a  thick  mat  about  four  to  five  inches  in  height.  It 
was  looking  in  good  condition  as  the  winter  season  came  on. 
I  think  we  shall  get  something  in  the  way  of  a  crop  the  coming 
year  as  the  field  is  now  quite  free  of  weeds. 

I  believe  in  following  out,  in  a  very  careful  way,  the  direc- 
tions that  Dr.  Jenkins  has  given,  and  especially  that  we  must 
have  these  inoculating  bacteria  from  some  source.  If  they  are 
not  in  the  soil  they  must  be  placed  there.  I  believe  if  we  will 
follow  Dr.  Jenkins'  advice,  and  work  with  the  very  best 
methods  we  can  get,  there  is  a  fair  degree  of  certainty  that  we 
can  prove  that  alfalfa  may  be  raised  successfully  in  Con- 
necticut. We  must,  however,  clear  our  fields  well  of  weeds 
during  the  early  summer  season,  and  seed  after  mid-summer. 
I  should  have  preferred  to  have  seeded  two  weeks  earlier  than 
I  did,  or  about  August  ist,  but  the  working  conditions  on  the 
farm  are  sometimes  such  that  one  cannot  do  things  just  when 
he  wants  to  do  them.  I  believe  fully  that  alfalfa,  and  a  good 
many  of  the  other  legumes,  are  crops  that  w^e  must  grow  more 
generally  if  we  are  going  to  produce  cheap  nitrogen  for  the 
feeding  of  our  plants,  and  if  we  are  going  to  produce  a  cheaper 
form  of  protein  for  the  feeding  of  our  animals.  We  certainly 
should  do  more  than  we  have  been  doing  in  the  past  toward 
producing  and  saving  nitrogen  on  the  farm. 

Mr.  J.  B.  Noble.  I  would  like  to  ask  Dr.  Jenkins  if  we 
can  get  a  crc^  of  alfalfa  in  Connecticut  whether  it  is  a  desirable 
dairy  feed?  We  know  that  they  do  grow  large  crops  of  it, 
and  it  is  fattening  for  animals,  but  is  it  a  good  daify  feed  for 
the  production  of  milk  and  butter? 
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Dr.  Jenkins.  I  have  not  had  any  experience.  I  never  got 
so  far  that  I  had  a  lot  of  it  to  feed  to  cows.  I  know  this,  how- 
ever, that  Mr.  Stadtmueller,  on  a  big  farm  at  West  Hartford, 
has  used  it.  I  believe  he  is  selling  milk  from  thoroughbred 
Jersey  and  Guernsey  herds,  and  I  know  he  would  not  have 
used  it  if,  in  his  observation,  there  was  anything  about  it  that 
was  not  just  right  for  a  good  dairy  herd.  Unquestionably, 
it  is  very  rich  in  nitrogenous  food,  and  I  should  think  it  would 
be  important  as  a  dairy  feed.  I  never  heard  the  point  made 
anywhere  that  it  was  not  good  for  milk  and  butter  products. 
Of  course,  Mr.  Stadtmueller  is  raising  milk  and  not  butter, 
and  for  his  milk  producing  I  think  he  certainly  finds  it  an  ad- 
mirable thing. 

Mr.  Strawhecker!  Mr.  President,  this  is  an  intensely  in- 
teresting subject  to  farmers  in  Connecticut  whether  we 
ultimately  succeed  in  raising  it  here  or  not.  I  can  hardly  agree 
with  the  Doctor  in  the  statement  made  during  the  last  part  of 
his  address  that  his  paper  was  a  lukewarm  paper.  I  consider 
it  a  very  valuable  exposition  of  the  alfalfa  subject. 

It  has  been  my  pleasure  to  have  been  in  a  position  to  ob- 
serve during  the  last  four  or  five  years  considerable  in  regard 
to  alfalfa  growing  in  central  and  western  New  York,  and 
down  through  southern  Ohio.  Of  course,  central  New  York 
appeals  to  us  with  rather  more  interest  than  points  further  west. 
They  have  had  splendid  success  with  growing  it  in  New  York. 
I  remember  riding  from  Dunkirk  into  Buffalo  along  in  June, 
and  noticed  at  one  point  that  the  railroad  embankment  was 
thoroughly  covered  with  it.  In  fact,  it  seemed  to  be  quite  a 
good  solid  stand. 

I  knew  of  a  party  that  started  to  grow  it  upon  upland 
ground,  and  after  growing  some  on  lower  land  he  found  he 
could  get  three  good  cuttings.  The  good  cuttings  were  from 
thirty  to  thirty-four  days  apart.  There  is  another  point  that 
I  would  like  to  ask  the  Doctor's  opinion  on,  and  that  is  in  re- 
gard to  getting  a  good  stand  the  first  year  when  it  has  attained 
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a  height  of  six  inches.  It  is  said  if  you  try  to  mow  it  before 
it  gets  up  to  a  certain  height  that  it  will  slip  right  over  the 
machine.     Have  you  ever  had  any  experience  with  that? 

Alfalfa  has  a  tendency  to  g^ow  too  much  top  unless  it  is 
cut.  It  needs  to  be  cut  at  the  right  time  or  the  stalks  become 
woody.  When  it  is  cut  at  the  right  time  you  cannot  get  any 
better  hay- 
As  for  feeding  purposes  it  is  most  excellent,  and  it  is  highly 
relished  by  most  all  kinds  of  stock,  pigs  as  well  as  cattle.  They 
have  grown  it  to  some  extent  in  the  Housatonic  Valley,  where 
I  am  still  interested.  Just  what  kind  of  land  will  do  the  best 
for  it  I  am  not  quite  sure,  but  I  apprehend  it  needs  a  good 
quality  of  land.  I  think  it  would  be  almost  useless  to  attempt 
to  start  it  on  some  of  the  old  cold  river  plains  over  there.  I 
would  not  want  to  do  that.  I  think  we  must  prepare  perhaps 
the  best  land  to  be  inoculated  with  the  proper  bacteria,  and 
then  the  prospect  for  getting  a  crop  is  pretty  good. 

I  am  intensely  interested  in  this  subject,  and  would  like  to 
hear  from  any  others  who  have  tried  it,  and  especially  with 
reference  to  the  kind  of  ground  it  seems  to  do  the  best  on. 

Mr.  Phelps.  The  gentleman  has  touched  on  a  very  im- 
portant point,  and  that  is  the  necessity  of  taking  some  good 
soil.  I  think  that  is  where  a  great  many  of  the  failures  with 
alfalfa  have  come  about.  Farmers  have  thought  that  alfalfa, 
being  a  legume,  would  gather  its  nitrogen  from  the  air  and 
would  thrive  even  if  put  in  rather  poor  soil.  I  think  that  is 
a  great  mistake.  Alfalfa,  especially  the  first  year,  gets  very 
little  nitrogen  from  the  air,  and  the  soil  really  wants  to  be  a 
rich  soil.  After  it  gets  well  established  we  have  got  a  different 
condition  to  deal  with,  but  you  want  a  rich  soil  the  first  year. 

Mr.  Strawhecker.  I  have  heard  it  stated  that  the  bacteria 
needed  for  red  clover  is  the  same  as  that  for  alfalfa.  I  am  not 
sure  whether  they  are  or  not.  I  would  like  to  ask  Dr.  Jenkins 
if  he  has  any  information  about  that 
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Dr.  Jenkins.  I  do  not  think  that  bacteriologists  can  tell 
whether  they  belong  to  the  same  species  or  not,  but  certainly 
they  are  two  different  strains,  if  they  are  not  distinct  species. 
They  are  distinct  strains  so  that  a  culture  that  would  inoculate 
an  alfalfa  field  would  not  with  the  same  efficiency  inoculate  red 
clover.  I  am  quite  sure  they  are  distinct  strains,  if  not  species. 
Recent  observations  and  tests  at  one  of  our  agricultural  sta- 
tions, which  were  repeated  by  bacteriologists  in  several  other 
stations,  showed  that  cultures  which  have  been  put  out  by  some 
of  the  commercial  companies  with  which  to  inoculate  alfalfa 
fields,  showed  that  they  were  so  full  of  fungi  and  other  things 
instead  of  being  a  pure  culture  that  if  they  ever  had  any  of 
the  organisms  which  would  inoculate  an  alfalfa  field  to  begin 
with  they  were  run  out  and  destroyed  by  this  fungi  and  were 
absolutely  worthless  for  the  purposes  for  which  they  were  sold. 

Question.  If  we  sow  alfalfa  with  red  clover  wiM  it  help 
you  out  in  any  way?  I  do  not  know  whether  anyone  here  is 
familiar  with  the  work  of  Mr.  Goble  at  Bristol.  He  has  been 
trying  for  a  number  of  years  to,  get  some  alfalfa  on  his  farm^ 
and  has  tried  both  by  sowing  it  in  the  spring  and  also  in  the 
fall.  This  year,  about  the  last  of  June  or  the  first  of  July  he 
mixed  it  up  with  red  clover.     Will  the  clover  help  the  alfalfa? 

Dr.  Jenkins.  That  I  cannot  say.  It  is  frequently  sown 
with  the  clover  crop.  I  never  have  tried  it  in  that  way.  As 
far  as  my  results  and  knowledge  of  others  have  gone  they  have 
not  seemed  to  favor  the  use  of  any  cover  crop  with  it.  They 
have  had  better  results  without.  In  some  cases,  particularly 
in  the  west,  I  have  read  of  their  using  clover,  but  I  think  it 
would  only  help  it  as  a  shelter  or  protection  and  not  in  any 
way  help  the  inoculation  of  the  roots. 

Mr.  Matthews.     Will  the  alfalfa  do  any  better  on  land 
that  has  the  clover  bacteria  in  it  ?    I  have  the  bacteria  on  my 
clover.     I  am  using  clover  as  a  cover  crop,  and  I  was  thinkings 
of  trying  alfalfa,  and  w^ondering  whether  I  would  be  more 
likely  to  succeed  on  the  clover  land. 
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Dr.  Jenkins.  I  do  not  think  that  clover  nodules  in  them- 
selves will  materially  assist  the  success  of  alfalfa,  yet  the  land 
on  which  a  crop  of  red  clover  is  grown  will  be  more  apt  to 
raise  a  successful  crop  of  alfalfa.  I  should  think  so.  I  should 
say  if  the  soil  had  sufficient  lime,  or  the  right  kind  of  plant  food 
for  leguminous  plants  in  it,  alfalfa  would  succeed.  In  other 
words,  I  should  expect  more  success  on  that  kind  of  land,  but 
not,  so  far  as  we  know,  by  any  transfer  of  bacteria  from  one 
root  to  another. 

The  President.  I  would  like  to  ask  Professor  Shaw  to 
say  something  about  this  matter. 

Prof.  Shaw.     Mr  Chairman  and  Gentlemen: 

As  the  time  is  so  far  gone  I  will  not  say  very  much  on  this 
question,  although  I  have  thought  a  little  about  it  and  have  had 
some  experience  in  growing  alfalfa.     The  thought  came  to  me 
when  Dr.  Jenkins  was  referring  to  the  fact  that  sweet  clover 
would  grow  in  dry  places  in  different  parts  of  the  State, 
whether  alfalfa  would  not  grow  in  the  same  localities.     I  won- 
der if  anybody  has  tried  it.     I  will  qualify  that  by  saying  that 
it  is  quite  possible  for  sweet  clover  to  grow  in  the  west  in 
certain  localities,  and  alfalfa  grown  on  that  sanie  land  and  un- 
der the  same  conditions  will  not  grow  well.     I  apprehend  it  is 
because  the  sweet  clover  has  more  power  to  gather  nitrogen 
from  the  soil  than  the  alfalfa ;  that  it  would  be  necessary,  in 
order  to  be  quite  sure  of  success,  to  enrich  the  land  thoroughly 
by  applying  some  fertilizer,  and  especially,  I  should  say,  of 
farm  manure. 

Now  if  the  bacteria  are  not  the  same,  and  scientists  seem  to 
be  agreed  on  that,  for  growing  sweet  clover  as  for  growing  al- 
falfa, it  seems  to  me  that  all  that  would  be  necessary  would  be 
simply  to  enrich  the  soil,  I  hope  that  some  one  of  the  farmers 
in  this  State  will  find  that  out.  Dr.  Jenkins  is  undoubtedly  in  a 
^ood  position  to  do  it,  and  it  seems  to  me  to  be  a  piece  of  infor- 
mation that  will  be  of  some  service  to  the  farmers  of  this  State. 
I  believe  that  alfalfa  is  going  to  be  grown  right  up  in  the 
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Saskatchewan  River  valley  in  the  Canadian  Northwest.  In 
fact,  it  includes  alfalfa  at  the  present  time.  You  will  pardon 
me  for  this  personal  reference,  but  when  I  wrote  that  chapter 
on  clover  and  said  that  the  49th  parallel  was  about  the  limit 
of  clover  as  well  as  alfalfa  I  found  later  on  I  was  wrong.  I 
spent  sixteen  days  in  riding  over  the  Canadian  Northwest,  and 
when  I  came  back  home  I  had  to  revise  that  chapter.  I  said 
that  the  northerly  limit  of  growing  clover  or.  alfalfa  is  north 
of  the  Saskatchewan  River  in  the  Canadian  Northwest,  — 
about  four  hundred  miles  nortii  of  parallel  49.  I  simply  refer 
to  this,  farmers,  so  that  you  may  be  encouraged  to  believe  that 
you  will  succeed  in  growing  alfalfa.  I  think  you  will  find  the 
same  to  be  the  case  in  the  State  of  Connecticut.  We  are  grow- 
ing it  in  Minnesota  very  successfully,  where  the  winters  usually 
are  much  more  severe  than  they  are  here.  We  are  not  grow- 
ing it  all  over  Minnesota,  and  we  never  will  because  some  of 
our  land  is  not  suited  to  it,  and  before  I  sit  down  I  would  like 
to  refer  to  an  experience  in  growing  alfalfa  that  I  had  myself. 
It  was  on  a  patch  of  eleven  acres,  which  was,  of  course,  a  little 
large  for  an  experiment.  The  patch  came  up  fine.  It  was 
sown  in  May,  and  we  cut  it  off  two  or  three  times  during 
quite  a  wet  summer.  Some  of  the  cuttings  of  plants  and  weeds 
we  allowed  to  lie  as  a  mulch  on  the  ground,  and  the  plants  grew 
admirably  until  about  the  first  of  September,  and  then  beg^n 
to  wane.  When  winter  fairly  set  in  I  said  to  one  of  the  men 
to  take  some  of  the  best  rotted  manure  that  he  could  get  in  the 
yard  and  draw  it  over  the  poorest  part  of  the  field,  and  he  did 
so,  going  over  it  several  times  back  and  forth,  and  the  result 
was  this ;  that  the  next  summer  there  was  a  magnificent  stand 
of  alfalfa  where  the  fertilizer  was  scattered  over  the  poorest 
part  of  the  field,  and  on  the  other  part  of  the  field  the  plants 
were  more  or  less  sickly,  so  that  they  were  plowed  up. 

Now  I  am  not  prepared  to  say  that  farmyard  manure  has 
the  power  of  giving  to  alfalfa  the  ability  to  draw  nitrogen  from 
the  air,  that  is,  to  draw  it  from  the  air  without  being  inocu- 
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lated,  but  I  cannot  help  but  think,  gentlemen,  that  there  is  a 
pretty  close  relation  between  that  ability  and  the. amount  of 
fertilizer  that  is  put  on  the  patch. 

The  President.    The  meeting  will  stand  adjourned  until' 
two  o'clock  this  afternoon. 

AFTERNOON  SESSION. 

December  14,  1905. 
Music. 

Convention  called  to  order  at  2  p.  m.,  Vice-President  Seeley 

in  the  Chair. 

The  President.     If  the  speaker  of  the  afternoon  was  not 

in  the  house,  I  should  like  to  have  the  Secretary  read  some 

communications  just  received  from  two  different  sources.     I 

think,  however,  that  if  the  speaker  will  shut  his  ears  we  will 

read  them  even  though  he  is  here,  and  I  will  ask  Secretary 

Brown  to  read  the  communications. 

'  Secretary  Brown.    I  think,  gentlemen,  it  is  due  to  you  and 

due  to  the  speaker  of  the  afternoon  that  a  better  acquaintance 

should  be  established  between  you,  and  in  order  that  there  may 

be  a  better  understanding  between  you  and  him  I  will  read  a 

letter  received  this  morning  from  Mr.  Herbert  Myrick,  whom 

you  all  know. 

I 

"  Springfield,  Mass.,  Dec,  13,  1905. 
"  My  dear  Mr.  Brown : 

"  Our  good  friend,  Prof.  Thomas  Shaw,  received  a  warm 
welcome  at  Lisbon,  N.  H. ;  also  here  yesterday  before  the 
-'Massachusetts  State  Grange.  I  never  knew  a  speaker  to  be  so 
^rmly  received  by  a  New  England  audience.  I  hope  he  will 
^  dually  beneficial  to  you.  He  is  absolutely  the  best  informed, 
^[^ni  |)oth  a  practical  and  scientific  standpoint,  of  any  man  in 
^^^  line  in  this  country." 

Elxiclosed  with  Mr.  Myrick's  letter  was  a  paper  containing 
'"9.1  the  Master  of  the  Massachusetts  State  Grange  said  when 
'"^''CHlucing  Prof.  Shaw. 


240 


BOARD   OF    AGRICULTURE. 


[Jan., 


"  It  gives  me  pleasure  to  introduce  to  this  great  audience  of 
Massachusetts  farmers  and  their  wives  the  leading  expert  in 
America  upon  the  subject  of  live  stock  breeding,  feeding  and 
management.  This  gentleman's  name  is  already  a  household 
word  in  New  England  although  this  is  his  first  visit  here.  He 
has  this  week  addressed  the  New  Hampshire  State  Board  of 
Agriculture  at  Lisbon,  and  tomorrow  speaks  before  the  Con- 
necticut State  Board  of  Agriculture.  Brought  up  in  Ontario, 
Director  of  the  Minnesota  Experiment  Station,  and  now  live 
stock  editor  of  the  New  England  Homestead,  he  is  also  identi- 
fied with  the  Homestead's  contest  to  add  millions  to  the  profits 
of  grain  growers." 

The  President.  Ladies  and  Gentlemen,  it  gives  me  g^eat 
pleasure  to  introduce  Professor  Shaw,  who  will  speak  to  us 
this  afternoon  upon  the  subject  of  "  Feeding  Farm  Animals." 


FEEDING  FARM  ANIMALS. 
By  Prof.  Thomas  Shaw, 

St  Anthony's  Park,  St  Paul,  Minn. 

Mr.  Chairman,  and  Ladies  and  Gentlemen : 

The  introduction  which  your  Chairman  and  the  Secretary 
of  the  State  Board  have  been  pjeased  to  give  me  I  must  say 
somewhat  takes  away  my  breath.  If  an  introduction  of  that 
kind  had  come  after  my  talk  rather  than  before  it  I  would 
probably  feel  a  little  more  self-possessed  than  I  do  at  present. 
I  do  want  to  say  this,  however,  before  taking  up  the  subject 
that  I  shall  more  particularly  talk  upon ;  I  do  want  to  say  that 
I  do  hope  to  be  better  known  in  New  England  in  the  future 
than  I  have  been  in  the  past,  and  I  do  hope  to  be  able  to  enroll 
on  the  list  of  my  friends  a  large  number  of  the  intelligent 
farmers  of  this  part  of  the  great  American  Republic. 

I  do  not  know  that  I  have  referred  to  that  grain-growers' 
contest,  and  had  it  not  been  for  the  reference  made  in  that 
document  read  by  the  Secretary,  should  probably  have 
passed  it  over,  but  I  will  say  simply  in  passing  that  it  is  true 
that  I  do  have  to  look  after  that  contest,  I  believe  it  is  to  be 
the   greatest   contest  that  was   ever   established   among   the 
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farmers  of  any  country.  In  regard  to  the  causes  of  the  con- 
test in  growing  grain,  and  increasing  the  product  of  the  farm, 
of  course,  the  future  can  only  speak,  but  I  do  want  to  say  to 
you,  farmers,  that  it  is  not  simply  an  advertising  dodge.  It  is 
something  that  is,  in  my  judgment,  very  greatly  for  the  benefit 
of  farmers  everywhere.  It  is  something  that  is  intended  to 
help  not  only  the  farmers  of  New  England,  but  the  farmers  all 
over  the  United  States. 

I  have  been  announced  to  talk  to  you  on  the  question  of 
feeding  live  stock,  —  a  great,  wide  question,  like  the  question 
that  I  attempted  to  speak  upon  yesterday.  I  can  see,  brethren, 
as  you  cannot,  perhaps,  some  difficulties  with  the  discussion  of 
this  question  before  an  audience  of  Connecticut  farmers.  I 
put  the  question  to  several,  —  are  any  live  stock  fattened  in 
Connecticut?  And  generally  the  answer  came  in  the  negative. 
I  did  hear  about  one  or  two  that  attempted  to  fatten  live  stock 
in  a  somewhat  extensive  way,  but  I  have  yet  to  meet  the  first 
man  who  is  fattening  live  stock  upon  his  farm  in  the  sense  in 
which  live  stock  is  fattened  upon  the  farms  of  the  western 
country.  I  know,  of  course,  that  my  subject  does  not  confine 
me  to  the  question  of  fattening  live  stock,  because  it  is  a  ques- 
tion which  involves  not  only  the  fattening  of  live  stock  but  the 
feeding  of  dairy  animals  and  the  feeding  of  all  kinds  of  farm 
stock.  I  put  this  question  to  the  same  men.  I  said,  "  Do 
the  farmers  in  Connecticut  grow  their  own  meat  for  their 
tables  ?  "  but,  farmers,  they  told  me  "  No."  I  asked,  *'  Do  the 
farmers  grow  their  own  pork  for  their  own  tables?"  and, 
farmers,  they  told  me  "  No."  I  wonder  why  Connecticut 
fanners  do  not  grow  their  own  beef,  and  do  not  grow  their 
own  pork,  for  I  do  not  need  to  tell  you,  farmers,  that  every 
dollar  kept  upon  the  farm  in  that  way  is  a  dollar  saved.  I  am 
not  here  on  this  platform  to  tell  you  that  you  cannot  bring  in 
cattle  from  the  west  and  fatten  them  and  sell  them  in  the 
market  here  and  make  them  pay  you.  I  am  not  here  to  tell 
you  that.  I  am  here,  however,  to  tell  you  that  I  do  not  see 
why  you  should  do  that ;  that  it  is  my  profound  judgment  that 
you  can  grow  your  own  beef,  that  you  can  grow  your  own 
pork,  and  you  can  do  it  just  as  well,  and,  in  fact,  you  can  grow 
better  beef  and  better  pork  than  you  can  buy.  You  can  do  it 
cheaper  than  you  can  do  it  by  getting  it  from  elsewhere  to  be- 
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gin  with  and  putting  the  sto<ik  through  the  fattening  process 
here. 

The  successful  feeding  of  farm  animals  is  never  the  result 
of  accident.  It  is  the  outcome  of  giving  food  and  care  more 
or  less  in  conformity  with  the  leading  principles  that  govern 
such  work.  The  measure  of  the  success  will  be  the  measure 
of  the  fidelity  with  which  these  principles  have  been  observed. 
True,  the  individual  who  thus  succeeds  may  not  be  able  to 
formulate  those  principles,  but  he  unconsciously  follows  them 
all  the  same,  or  success  would  not  crown  his  efforts.  In  the 
absence  of  formulated  principles  the  individual  must  learn  from 
the  experience  of  some  one  else;  in  their  presence  he  has  a  safe 
guide,  in  the  absence  of  experience,  although  experience  is 
necessary  to  enable  him  to  apply  them  in  the  most  successful 
manner. 

The  following  are  chief  among  the  leading  principles  that 
govern  the  successful  rearing  and  feeding  of  farm  animals :  — 

1.  They  must  possess  quality  before  they  can  be  fed  and 
reared  with  marked  success. 

2.  More  food  is  required  to  make  a  given  gain  as  the  birth 
period  is  receded  from. 

3.  When  periods  of  stagnation  occur  before  maturity,  the 
food  of  maintenance,  fed  during  such  periods,  brings  little  or 
no  return. 

4.  When  development  is  seriously  arrested  at  any  period 
before  its  completion,  the  feeding  quality  of  the  animal  is  af- 
fected adversely. 

5.  When  development  is  unduly  forced  by  stimulating- 
foods  while  the  animal  is  young,  its  feeding  qualities  are  in- 
jured. 

6.  In  the  fattening  process,  when  animals  are  so  ripened 
that  they  cease  to  make  good  gains,  further  feeding  can  only 
be  done  at  a  loss. 

7.  In  selecting  a  ration  for  feeding,  a  due  regard  must  be 
had  to  the  chemical  constituents  of  the  food  or  foods  which 
compose  it. 

8.  In  nearly  all  instances  a  mixed  diet  is  superior  to  one 
composed  of  any  one  food. 

9.  In  fattening  animals  the  profit  or  loss  resulting  is 
largely  influenced  by  the  cost  of  the  animals  up  to  the  time 
when  the  fattening  begins. 
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10.  Pregnant  animals  should  be  maintained  in  a  good  con- 
diticHi  of  flesh. 

11.  When  animals  are  exposed  to  temperatures  below 
what  is  normal,  additional  food  proportioned  to  the  degree  of 
the  exposure  will  be  necessary  to  restore  animal  heat. 

12.  Discomfort  from  any  source  arrests  development  and 
consequently  produces  loss  in  proportion  to  thfe  degree  and 
continuity  of  the  same. 

Quality  when  applied  to  farm  animals  is  comprehensive  or 
otherwise  as  the  term  is  defined.  More  commonly  it  has  refer- 
ence to  handling  the  skin  and  flesh,  especially  of  cattle.  When 
thus  applied  it  has  reference  mainly  to  the  sensation  conveyed 
to  the  mind  through  the  sense  of  touch.  Its  presence  is  usu- 
ally sought  by  touching  certain  portions  of  the  body  with  the 
finger  tips  to  ascertain  the  depth  of  the  covering,  and  by  grasp- 
ing the  skin  over  the  ribs  within  the  hand  to  ascertain  its  loose- 
ness and  flexibility.  A  good  depth  of  elastic  flesh  relatively 
over  the  portions  that  are  more  difiicult  to  cover,  as  the  loin 
and  shoulder  blade,  and  loose,  pliant  skin  are  indicative  of 
good  digestive  qualities  as  they  are  the  outcome  of  these. 

As  used  here,  however,  quality  is  used  in  a  wider  sense, 
that  is  to  say,  in  the  sense  of  capacity  for  well  doing  as  indi- 
cated by  the  breeding  and  form  in  addition  to  the  handling. 
The  breeding  of  animals  has,  of  course,  an  important  influence 
on  their  feeding  qualities.  As  a  rule,  well  chosen,  pure  bred 
animals  of  the  beef  breeds  will  make  greater  gains  and  more 
rapid  gains  from  a  given  amount  of  food  than  will  common 
stock  of  mixed  and  inferior  breeding,  or  than  animals  of  the 
various  dairy  breeds.  This  statement  has  been  denied,  and 
some  of  the  experiments  conducted  by  the  experiment  stations 
would  seem  to  favor  such  denial.  Other  experiments  tend  to 
sustain  the  opposite  view.  Of  the  correctness  of  the  stand  taken, 
however,  I  have  not  the  shadow  of  a  doubt.  Good  digestive 
and  assimilative  qualities  are  as  much  a  matter  of  transmission 
as  qualities  or  properties  that  relate  to  form. 

The  possession  of  correct  form  is,  of  course,  immensely 
insportant.  The  precise  nature  of  such  form  will  be  largely 
dependent  on  the  precise  object  for  which  the  animals  are 
reared.  In  meat-nxiking  animals  it  usually  means  much  rela- 
tive width  and  depth,  and  fore  and  hind  quarters  well  balanced 
as  to  weight.    In  milk  giving  animals  it  means  much  capacity 
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of  barrel  and  various  other  accompaniments  which  cannot  be 
mentioned  here. 

The  difference  in  capacity  of  animals  similar  in  age,  breed- 
ing, and  form,  to  digest  and  assimilate  food,  is  very  great.  It 
varies  in  some  instances  between  fifty  and  one  hundred  per 
•cent.  One  steer  being  fattened  will  sometimes  gain  but  little 
more  than  one  pound  a  day,  whereas  sftiother  steer  will  gain 
two  pounds  per  day  on  practically  the  same  food.  But  the 
difference  in  returns  in  meat-making  animals  as  the  result  of 
form  is  no  less  great.  One  animal  possessed  of  correct  form 
will  sell  for  five  cents  per  pound  alive,  when  another  fed  for 
as  long  a  period  will  only  sell  for  three  cents,  the  difference 
being  based  entirely,  or  almost  entirely,  on  form. 

As  a  rule,  the  amount  of  food  required  to  make  a  pound  of 
gain  in  meat-making  animals  increases  as  the  birth  period  is  re- 
ceded from. 

It  is  easily  possible  to  make  an  animal  of  beef  inheritance 
gain  two  pounds  daily  during  the  first  year,  not  including  birth 
weight,  even  though  reared  essentially  on  skim-milk  and  ad- 
juncts during  the  milk  period.  The  same  animal  is  not  likely 
to  increase  in  weight  the  second  year  more  rapidly  than  one 
and  one-half  pounds  per  day,  or  the  third  year  more  rapidly 
than  one  and  one-quarter  pounds  per  day,  notwithstanding 
that  more  food  was  consumed  the  second  year  than  the  first, 
and  the  third  year  than  the  second.  The  explanation  is  found 
in  greater  activity  of  the  digestive  organs  near  the  birth  period 
and  to  the  increase  in  the  cost  of  the  food  of  maintenance  as  the 
birth  period  is  receded  from.  Young  swine  furnish  an  excep- 
tion to  the  rule  regarding  increase  in  weight,  but  not  in  regard 
to  increase  in  the  food  required  to  make  weight.  Young  swine 
while  nursing  cannot  be  made  to  gain  so  rapidly  as  at  a  later 
period. 

The  economy  of  pushing  our  meat-making  animals  rapidly 
from  birth  until  ready  for  the  block  will  be  readily  apparent. 
The  importance  of  so  doing  increases  with  relative  increase  in 
the  cost  of  food.  It  may  be  different  where,  at  certain  seasons 
of  the  year,  cheap  and  coarse  foods  are  abundant  on  the  farm, 
and  It  is  desirable  to  utilize  them  to  the  utmost,  or  where  pas- 
tures are  partly  or  wholly  free,  as  on  the  range.  It  may  be 
that  a  steer  grown  on  the  range  will  bring  the  greatest  profit 
sold  at  four  years.     It  may  also  be  that  a  steer  grown  on  farms 
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in  the  Mississippi  basin,  where,  oftentimes,  much  fodder  is 
wasted,  will  bring  greatest  profits  at  three  years,  but  in  the 
eastern  and  New  England  States,  greater  profits  will  certainly 
come  from  selling  steers  finished  at  an  age  not  exceeding  two 
years,  where  food  is  relatively  dear. 

The  truth  must  be  self-evident,  that  if  at  any  time  before 
development  is  complete,  growth  ceases  in  whole  or  in  part,  the 
cost  of  the  food  of  maintenance  is  proportionately  increased. 
If  cessation  in  growth  is  complete,  there  is  no  return  for  the 
food  of  maintenance  during  its  continuance,  unless  it  be  under 
conditions  where  animals  are  thus  carried  on  until  they  can  be 
maihtained  on  cheaper  foods.  For  instance,  it  may  pay  a 
ranchman  to  carry  an  animal  through  the  winter  without  gain 
in  order  to  bring  it  to  that  season  when  it  will  graze  on  pas- 
tures that  cost  but  little  or  are  entirely  free.  But  it  will  not 
pay  the  eastern  farmer  thus  to  carry  a  young  animal  through 
the  winter,  since  pastures  on  eastern  farms  are  valuable  as  well 
as  coarse  foods. 

The  farmer  who  puts  a  young  animal  in  winter  quarters 
at  the  advent  of  winter,  and  who  turns  the  same  out  to  graze, 
say,  five  months  hence,  without  any  advance  in  weight,  has 
virtualy  lost  the  food  fed  during  those  five  months.  The  only 
return  he  has  is  a  poor  gfrade  of  fertilizer,  the  value  of  which 
will  be  largely  offset  by  the  labor  expended  in  caring  for  the 
animal  and  the  cost  of  providing  suitable  shelter.  In  growing 
meat-making  animals,  therefore,  on  eastern  farms,  the  wisdom 
of  keeping  the  animals  growing  all  the  while  and  with  prudent 
haste,  and  of  selling  them  at  a  relatively  early  age  will  be 
abundantly  apparent 

Should  development  be  arrested  in  whole  or  in  part  at  any 
time  before  it  is  completed,  the  capacity  for  future  development 
is  weakened  in  prqjortion  to  the  degree  to  which  development 
was  hindered. 

When  the  hindrance  to  development  is  slight  and  covers  but 
a  short  period,  the  injury  resulting  may  be  so  slight  as  to  be 
imperceptible.  Notwithstanding,  time  is  lost  in  completing  de- 
velopment and  there  is  also  a  proportionate  loss  in  the  food 
of  maintenance.  If  the  arrested  development  has  been  pro- 
longed and  severe,  in  addition  to  a  proportionate  delay  in  com- 
pleted develc^ment  and  a  proportionate  loss  in  the  food  of 
maintenance,  there  will  also  be  a  proportionate  loss  in  the 
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capacity  for  future  development.  Feed  the  animal  ever  so 
well  subsequently,  and  it  will  never  wholly  regain  what  has 
been  lost.  In  other  words,  the  same  profit  can  never  again  be 
made  from  growing  the  animal  that  would  otherwise  have  been 
possible.  If  the  arrested  development  has  been  exceedingly 
severe,  then  the  loss  of  capacity  to  develop  may  be  so  great  as 
to  preclude  the  possibility  of  making  any  profit  from  rearing 
the  animal  under  any  conditions  howsoever  favorable.  It 
should  also  be  remembered  that  the  loss  of  capacity  for  future 
development  is  greatest  when  arrested  development  occurs 
near  the  birth  period,  and  gradually  grows  less  as  it  is  receded 
from.  The  importance,  therefore,  of  keeping  animals  pushing 
on  with  prudential  haste  from  the  day  of  birth  until  develop- 
ment is  complete,  or  until  they  are  ready  for  the  block,  cannot 
be  easily  over-estimated. 

Arrested  development  may  arise,  of  course,  from  various 
sources.  It  may  come  from  insufficient  or  unsuitable  food,  or 
food  both  insufficient  and  unsuitable,  also  from  food  excessive 
in  supply  and  nutrition,  or  from  undue  exposure,  or  from  sev- 
eral of  these,  and  it  may  be  other  causes  combined.  It  would 
be  too  much  to  claim  that  the  source  of  arrested  development 
did  not  influence  the  loss  of  capacity  referred  to,  but  it  would 
not  be  claiming  too  much  to  say,  that  whatsoever  the  source, 
the  loss  in  capacity  to  develop  will  be  serious  whenever  pro- 
longed periods  of  stagnation  occur  in  the  early  growth  of  the 
animal.  The  unsatisfactory  development  subsequently  of  the 
ill-cared-for  whey-fed  calves  furnishes  an  illustration. 

When  food  is  exactly  adapted  to  the  needs  of  a  young  and 
growing  animal,  it  would  not  be  easily  possible  to  injure  the 
animal  by  over-feeding,  but  it  would,  of  course,  be  easily  pos- 
sible to  waste  food  through  careless  feeding.  Exact  adaptation 
has  reference  to  foods  in  due  balance  both  with  regard  to 
chemical  constituents  and  proper  adjustment  between  the  con- 
centrated food  fed  and  the  roughage.  With  some  foods  adap- 
tation is  so  perfect  that  animals  feeding  upon  them  will  not 
injure  themselves  and  will  at  the  same  time  make  satisfactory 
development  in  the  line  sought.  This  is  true  of  rich  pastures 
grazed  in  summer,  and  of  clover  and  alfalfa  hay  fed  in  winter. 
Other  foods  fed  at  will  may  be  seriously  harmful,  in  fact,  posi- 
tively dangerous,  while  at  the  same  time  they  are  helpful  when 
fed  with  due  regulation.     For  instance,  one  feed  of  rye  meal 
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consumed  at  will  may  destroy  a  young  animal,  while  a  suitable 
amount  fed  from  day  to  day  with  other  food  adjuncts  would 
be  decidedly  helpful. 

Injury  from  excessive  feeding  of  meal  to  young  animals 
most  commonly  occurs  when  they  are  less  than  one  year  old. 
During  the  milk  period,  young  calves  will  seldom,  if  indeed 
ever,  injure  themselves  by  feeding  ever  so  freely  on  a  meal  ra- 
tion composed  of  ground  oats  and  wheat  bran  fed  in  equal  parts 
by  weight,  nor  are  they  likely  to  injure  themselves  subsequently 
on  such  food  with  suitable  fodder  adjuncts.  The  reference 
here  is  to  animals  grown  for  meat.  But  a  time  comes  when 
so  much  of  the  meal  would  be  consumed  that  it  is  unprofitable 
to  feed  it  longer  at  will.  But  suppose  instead  of  the  meals 
mentioned,  corn  was  used,  or  rye,  or  a  mixture  of  these,  a 
time  would  come  when  development  would  be  checked,  if  not 
positively  arrested.  The  too  concentrated  character  of  the 
food  in  conjunction  with  the  excessive  amount  fed  has  over- 
taxed the  digestive  and  assimilative  organs  to  the  extent  of 
weakening  them  it  may  be  permanently. 

When  the  animals  are  being  grown  for  milk  production  the 
properties  concerned  in  future  milk  production  may  be  weak- 
ened by  such  feeding  before  the  point  has  been  reached  when 
the  digestive  organs  become  impaired.  The  injury  may  come 
from  the  influence  which  the  food  has  exercised  on  assimila- 
tion. It  has  strengthened  the  digestive  habit  of  utilizing  the 
food  in  making  fat  and  the  influence  in  this  direction  is  felt  even 
after  the  female  has  begun  to  produce  milk.  It  is  possible, 
however,  if  not  indeed  probable,  that  this  thought  has  been 
carried  too  far  in  the  rearing  of  dairy  heifers. 

When  animals  are  so  forced  during  the  finishing  period 
by  feeding  so  much  strong  meal  that  they  get  off  their  feed, 
that  is,  lose  appetite  in  whole  or  in  part,  the  danger  point  has 
been  reached.  The  digestion  has  been  more  or  less  impaired. 
Cessation  in  feeding  the  meal  or  the  grain  that  has  caused  the 
trouble  is  the  remedy.  In  many  instances,  however,  subse- 
quent gains  will  be  less  than  they  would  have  been  had  the 
digestion  not  been  thus  impaired. 

It  is  also  true  that  dairy  cows  under  high  pressure  feeding 
may  have  the  milk  giving  function  weakened  in  the  absence  of 
any  symptom  of  indigestion,  results  from  sheer  overwork. 
The  machinery  of  digestion  has  been  driven  at  a  speed  so  high 
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and  so  continuous  that  the  wear  has  been  excessive,  although 
there  has  been  no  breaking  down  in  any  part  thereof.  The 
limit  of  the  period  of  high  usefulness  in  a  dairy  cow  may  thus 
be  easily  and  materially  shortened. 

Animals  that  are  being  fed  for  the  block  are  ripe  when,  un- 
der  normal  conditions  of  feeding  they  cease  to  make  material 
gains.  If  kept  longer,  the  larger  portion  of  the  food  fed  is 
given  at  a  loss.  The  loss  may  soon  become  serious,  for,  un- 
der such  conditions,  they  may  continue  to  consume  large  quan- 
tities of  food.  Such  ripeness  is  indicated  by  a  firmness  of  the 
flesh  under  gentle  pressure  or  by  marked  falling  off  in  the  gains 
under  suitable  conditions  of  feeding.  In  an  experiment  con- 
ducted under  my  personal  supervision,  pork  during  the  fatten- 
ing period  was  made  up  to  a  certain  point  at  a  cost  of  approxi- 
mately four  cents  per  pound,  whereas  during  subsequent  weeks 
the  cost  was  approximately  ten  dollars  per  hundred  pounds, 
the  food  being  fed  the  same  in  kind.  The  importance  of  dis- 
posing of  animals  promptly  when  finished  is  thus  apparent. 

The  mistake,  however,  is  far  more  frequently  made  of 
selling  animals  unfinished.  Probably  ninety  per  cent  of  all 
the  cattle  sold  reach  the  block  under  rather  than  over-finished. 
This  more  than  anything  else  probably  is  accountable  for  the 
too  common  belief  that  there  is  no  money  in  fattening  cattle. 
Sometimes  cattle  are  sold  half  finished  because  the  price  of 
food  has  become  unduly  high.  At  other  times,  because  suita- 
ble food  supplies  cannot  be  obtained,  but  more  frequently,  per- 
haps, because  many  do  not  properly  understand  what  good 
finish  in  cattle  means. 

When  foods  are  being  fed  a  due  regard  must  be  had  to  their 
chemical  constituents,  which  means  that  a  proper  relation  must 
obtain  between  the  amount  of  protein  and  carbo-hydrates  fed 
under  normal  tconditions  of  feeding  to  insure  the  most  satis- 
factory results.  This  relation  will  vary  with  the  animals  fed 
and  the  objects  sought  from  feeding  them.  These  varieties 
cannot  be  discussed,  they  are  so  many.  There  must  also  be  a 
certain  relation  between  the  amount  of  concentrates  and 
roughage  to  bring  highest  profits.  But  since  this  relation  is 
a  shifting  quantity  and  is  to  some  extent  affected  by  food 
values,  it  also  will  not  be  discussed  further. 

I  call  attention  to  the  important  fact  here,  that  the  real 
value  of  a  food  factor  may  be  more  or  less  in  practical  feeding 
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than  chemistry  would  assign  to  it  on  the  basis  of  food  constitu- 
ents. Two  factors  at  least  must  be  considered  in  judging  of 
the  value  of  a  food  in  addition  to  the  chemical  constituents 
which  it  contains.  The  first  is  palatability,  and  the  second 
is  the  influence  exerted  on  the  digestion.  Thus,  rye  straw, 
because  of  its  low  palatability,  has  a  lower  food  value  than 
chemistry  would  assign  to.it.  Animals  will  not  eat  it  freely 
unless  impelled  to  do  so  by  hunger.  On  the  other  hand,  field 
roots  have  a  higher  food  value  because  they  favorably  influence 
the  digestion. 

The  further  fact  is  also  significant,  that  in  som-e  instances, 
foods  may  be  fed  at  a  greater  profit  when  fed  out  of  balance 
rather  than  in  balance.  This  is  possible  when  one  food  is  so 
much  cheaper  than  another  opposite  in  character,  that  it  may, 
as  it  were,  be  fed  in  excess.  I  have  fattened  lambs  at  a  greater 
profit  on  a  ration  not  in  balance  than  on  one  in  balance,  because 
of  the  relative  cheapness  of  corn,  a  leading  factor  in  the  former. 
In  alfalfa  areas,  it  also  sometimes  pays  better  to  feed  protein  in 
some  excess  than  incur  the  cost  of  securing  other  foods  to 
balance  the  ration. 

In  feeding  animals  for  a  prolonged  period,  a  mixed  diet 
is  superior  to  a  ration  composed  of  only  one  or  two  food 
factors.  This  may,  to  some  extent,  be  owing  to  some  chemical 
action  which  the  foods  exercise  one  upon  the  other  in  the  pro- 
cess of  digestion.  It  is  probable,  however,  that  it  is  due  more 
to  the  influence  exercised  by  the  combined  foods  on  the  ap- 
petite and  to  the  more  even  balance  that  is  thus  likely  to  be 
secured  in  the  mixed  diet.  Animals,  like  individuals  in  the 
human  family,  tire  of  one  kind  of  food  when  fed  continuously 
upon  it  To  this  there  may  be  some  few  exceptions.  They 
tire  more  quickly  of  some  food  factors  than  others.  Swine, 
for  instance,  will  consume  corn  for  a  longer  period  with  a  relish 
than  barley  or  rye,  and  horses  will  consume  oats  with  avidity 
for  a  longer  period  than  any  other  kind  of  grain. 

These  influences  are  more  noticeable  when  the  feeding  is 
forced,  as  when  animals  are  ripening  for  the  block.  The  ap- 
petite under  such  feeding  slackens,  hence  any  judicious  change 
of  diet  that  will  lead  them  to  consume  more  food  will  usually 
be  found  helpful. 

Among  the  many  influences  which  affect  the  profits  that 
result  from  feeding,  but  three  will  be  discussed  here,  viz:  — 
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the  influence  of  food  values,  of  cost  before  the  fattening  period, 
and  of  the  price  received  for  the  animals  when  sold. 

The  influence  of  food  values  is  so  evident  that  it  is  scarcely 
necessary  to  discuss  it.  Other  things  being  equal,  the  differ- 
ence in  returns  from  feeding  com  at  twenty  cents  per  bushel 
and  the  same  at  forty  cents  will  be  at  once  apparent. 

Some  seasons  the  price  of  food  varies  much.  One  kind  of 
grain  may  be  dear  and  another  kind  cheap.  All  kinds  of  g^in 
may  be  relatively  dear  while  fodders  may  be  cheap.  Under 
such  conditions,  the  aim,  of  course,  should  be  to  feed  the 
cheaper  foods  as  far  as  may  be  judicious  in  the  one  instance, 
and  to  utilize  fodders  as  far  as  may  be  practicable  in  the  other. 
Sometimes,  however,  it  may  be  advantageous  to  feed  more  or 
less  of  the  dear  food,  because  of  the  advantage  which  results 
from  feeding  foods  in  balance. 

Where  the  conditions  are  normal  it  follows  that,  as  a  rule, 
foods  may  be  more  cheaply  grown  by  the  farmer  than  pur- 
chased, but  it  may,  notwithstanding,  be  necessary  to  purchase 
more  or  less  of  one  or  more  food  factors  not  readily  procura- 
ble from  home  sources  in  sufficient  quantities.  The  grower 
may  thus  find  it  profitable  to  purchase  wheat  middlings  freely, 
notwithstanding  that  he  may  be  a  large  grower  of  com.  It 
is  also  generally  true  that  fodders  are  relatively  cheaper  than 
grains,  hence  the  larger  the  amount  of  these  that  may  be  judi- 
ciously fed,  the  larger  will  be  the  profits.  In  this  fact  is  found 
the  justification  for  the  free  use  of  corn  ensilage  in  feeding  live 
stock  and  in  chaffing  and  mixing  dry  fodders  with  meal,  in 
order  to  increase  the  consumption  of  the  former. 

As  a  rule,  a  pound  of  increase  made  during  the  finishing 
period  costs  more  than  the  food  used  in  making  it.  To  this 
there  are  some  exceptions,  as  when  meat  brings  a  good  price 
while  the  foods  used  in  making  it  are  cheap.  If,  therefore, 
profit  is  to  be  made  on  home  raised  animals  fattened  on  the 
farm,  it  must  come  from  the  two  following  sources,  viz:  the 
growing  of  the  animals  on  cheap  foods  up  to  the  time  when  the 
fattening  begins,  and  the  increase  in  value  on  every  pound  of 
live  weight  possessed  by  the  animal  at  that  time  resulting  from 
the  fattening  process.  The  profit  of  the  feeder  who  buys  the 
animals  which  he  feeds  can  only  come,  of  course,  from  the  last 
named  source. 
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Suf^)ose,  for  instance,  that  a  feeder  purchases  a  steer  at 
four  cents  a  pound  live  weight,  feeds  him  for  six  months  and 
sells  him  for  five  cents  a  pound.  Suppose  the  weight  when 
purchased  was  1,200  pounds,  and  when  sold  1,500  pounds,  the 
gain  being  three  hundred  pounds.  Now  suppose  the  three 
hundred  pounds  cost  fifteen  dollars  to  make  it,  then  no  profit 
has  been  made  on  the  increase  in  weight.  The  profit  comes 
from  the  advance  of  one  cent  per  pound  in  the  value  of  each 
of  the  1,200  pounds  of  weight  possessed  by  the  animal  when 
the  feeding  began,  that  is  to  say,  it  would  be  twelve  dollars, 
leaving  the  value  of  the  manure  to  offset  the  labor  and  interest 
on  the  investment. 

The  close  relation,  therefore,  between  buying  and  selling 
prices  in  animals  that  have  been  fattened  is  very  apparent. 
The  difference  between  the  buying  and  selling  price,  as  a  rule, 
should  not  be  less  than  one  cent  per  pound,  if  any  considerable 
profit  is  to  come  to  the  feeder.  Before  substantial  profits  can 
be  assured  this  difference  should  be  from  one  and  one-quarter, 
to  one  and  one-half  cents  per  pound. 

At  first  thought  it  may  be  imagined  that,  since  profit  in 
feeding  comes  from  the  increase  in  value  in  the  weight  pos- 
sessed by  the  animal  at  the  time  of  purchase,  the  more  the 
animal  weighs  at  that  time,  the  greater  will  be  the  profit  result- 
ing from  fattening.  In  many  instances  that  does  not  follow, 
since  young  animals  considerably  below  maturity  make  greatest 
increase  for  the  food  fed  to  them. 

The  fallacy  so  extensively  believed  that  pregnant  animals 
should  be  kept  in  moderately  low  flesh  has  done  much  harm. 
It  is,  of  course,  quite  possible  to  keep  a  pregnant  dam  in  a 
condition  of  flesh  too  high  for  the  well-being  of  the  progeny, 
but  the  instances  in  which  this  occurs  are  few  indeed  compared 
with  those  in  which  the  opposite  is  true. 

The  pregnant  animal  while  in  this  condition  must  main- 
tain herself  and  also  nourish  the  foetus  which  she  carries.  The 
double  duty  thus  present  calls  for  liberal  feeding.  Where  this 
is  not  forthc(Hning,  the  foetus  is  sustained  in  part  at  least  at 
the  expense  of  a  lowered  condition  of  flesh  in  the  animal. 
This,  of  course,  reduces  the  ability  of  the  dam  to  properly 
nourish  the  offspring  after  birth. 

After  the  young  animal  has  been  bom,  the  drain  upon  the 
dam  for  its  sustenance  is  usually  heavy.    To  meet  this  need. 
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the  tax  upon  the  system  of  the  dam  usually  lowers  her  flesh 
though  liberally  fed.  It  follows,  therefore,  that  a  dam  in  good 
condition  when  her  offspring  is  born  can  nourish  it  bet- 
ter than  one  in  low  condition.  The  former  has  stored  up  flesh 
previously  which  is  now  drawn  upon  to  feed  the  offspring. 

Animals  that  are  being  fattened  must  be  protected  from  ex- 
cessive cold  or  the  cost  of  food  in  proportion  to  the  gains  made 
will  be  materially  increased.  It  is  probable,  nevertheless,  that 
more  loss  results  from  keeping  animals  too  warm  and  closely 
confined  while  being  fattened  than  from  exposing  them  unduly 
to  cold.  Recent  experiments  have  shown  that  animals  fattened 
in  sheds  with  liberty  to  move  about  in  the  same,  and  also  in 
yards  adjacent,  have  brought  higher  profit  than  those  tied  in 
the  stall.  The  former  consumed  more  food,  but  they  also 
made  greater  gains. 

The  degree  of  the  exposure  or  of  the  protection  that  should 
be»  given  varies  with  the  class  of  the  animal.  Sheep,  for  in- 
stance, will  bear  more  cold  than  cattle,  and  cattle  than  swine, 
but  it  is  imperative  that  all  animals  that  are  being  fattened  shall 
be  protected  from  storms.     Food  is  expensive  heating  material. 

The  feeder  who  attains  to  marked  success  in  this  line  of 
work  must  study  carefully  the  needs  of  the  animals  which  he 
feeds.  If  the  conditions  prove  too  warm  through  change  of 
weather,  more  ventilation  should  be  promptly  given.  If  they 
prove  too  cold,  additional  attention  should  be  promptly  given. 
If  an  animal  gets  off  food,  immediate  attention  must  be  given 
to  its  needs.  The  more  completely  comfortable  that  animals 
can  be  kept,  the  better  they  will  flourish,  and  it  will  be  the  con- 
stant endeavor  of  the  faithful  stockman  to  make  them  com- 
fortable. While  engaged  in  such  work,  he  can  never  come 
down  from  the  watch-tower  of  vigilance,  and  his  reward  will 
be  proportioned  to  the  fidelity  and  intelligence  which  he  has 
shown  in  his  work. 

Now  I  think  I  should  not  talk  longer  on  this  question,  but 
I  will  be  glad,  if  any  of  you  have  questions,  to  answer  them  if 
I  can. 

DISCUSSION. 


Mr.  DiMOCK.     I  would  like  to  ask  if  you  recommend  feeds 
that  the  cattle  do  not  relish  ? 
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Prof.  Shaw.  The  question  is  as  to  how  much  stress  should 
be  laid  on  palatability,  provided  the  animals  take  it.  I  would  be 
satisfied  if  the  animals  would  take  it.  I  would  not  care  particu- 
larly how  much  of  a  relish  they  had  for  it  if  they  would  only 
take  it. 

Question.  Can  we  gain  anything  by  feeding  roots,  such 
as  carrots  and  turnips,  under  the  same  circumstances  as  silage  ? 

Prof.  Shaw.  I  would  say  in  answer  to  that,  that  the  en- 
silage is  cheaper.  If  you  look  at  it  simply  from  the  stand- 
point of  making  milk  it  is  better  because  corn  can  be  grown 
more  cheaply  than  roots,  but  corn  will  not  do  everything  that 
roots  will  do.  As  I  said  before,  if  a  man  has  a  silo,  and  he 
•feeds  ensilage  to  his  cows,  he  has  got  to  feed  a  large  quantity 
of  com  if  he  is  going  to  get  the  results.  Now  then  if  along  with 
the  ensilage  he  can  feed  half  a  bushel  of  roots  a  day  he  need 
not  give  as  much  silage.  If  he  has  the  roots  it  is  economical 
from  that  point  of  view.  Merely  feeding  two  or  three  pounds 
a  day  I  do  not  imagine  will  be  enough. 

A  Member.  About  five  or  six  years  ago  I  visited  some 
relatives  in  one  of  the  best  dairy  districts  of  the  country.  They 
were  making  first-class  butter,  and  their  butter  brought  the 
very  best  prices.  They  were  using  nothing  but  rutabaga  tur- 
nips and  hay.  As  soon  as  their  milking  was  done  they  fed  the 
cows  a  large  quantity  of  rutabaga  turnips,  and  they  got  a  great 
deal  of  butter  from  their  herd,  and  were  able  to  get  the  highest 
prices  in  the  market.    What  do  you  think  of  that  practice  ? 

Prof.  Shaw.  Well,  I  can  imagine  that  rutabagas  might 
be  fed  to  such  an  extent  that  the  customers  might  complain, 
but  I  am  satisfied  that  if  fed  as  you  say,  that  is,  fed  after  milk- 
ing, that  quite  a  considerable  quantity  can  be  fed  a  day  without 
tainting  the  milk. 

A  Member.     I  would  like  to  ask  the  speaker  if  he  would 
advise  us  to  do  away  with  our  dairy  cows  and  grow  beef? 

Prof.  Shaw.    I  did  not  say  that.    Unhesitatingly,  I  should 
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say,  raise  some  beef,  raise  enough  to  kill  for  the  family  meat. 
I  maintisun  that  any  dairyman  can  do  that. 

I  understand  that  many  of  you  are  sending  your  milk  away 
to  the  cities,  and  therefore  you  have  not  much  left,  but  I  do 
not  suppose  there  is  any  dairyman  but  what  has  enough  left  for 
one.  animal.  Of  course,  it  depends  on  how  much  you  get  for 
your  milk,  and  it  depends  also  on  the  way  you  are  shipping 
your  milk  away,  whether  you  are  making  butter,  whether  you 
are  separating  your  milk  at  home,  etc.  I  would  say  that  if 
you  are  separating  your  milk  at  home,  you  had  better  raise 
every  one  of  your  dairy  steers,  the  Jerseys  and  Guernseys 
probably  up  to  the  age  of  eight  to  twelve  months,  and  the  Hol- 
steins  probably  to  the  age  of  eighteen  months.  It  would  proba-^ 
bly  not  be  wise  to  keep  them  longer  than  the  time  men- 
tioned. Of  course,  you  will  have  to  raise  them  principally  on 
skim  milk.  They  would  not  get  whole  milk  more  than  one  or 
two  weeks  at  the  best  If  you  are  separating  your  milk,  it 
seems  to  me,  it  can  be  utilized  in  this  way  so  as  to  bring  in  a 
nice  little  sum  of  money  if  the  stock  is  properly  grown.  Of 
course,  after  a  certain  time  the  farmer  can  feed  bran,  oats,  and 
especially  those  roots  that  I  have  been  talking  about.  They 
are  all  good. 

Mr.  J.  HoYT.  I  understand  that  the  western  pec^le  when 
they  bring  the  steers  in  in  the  fall  dehorn  them  so  that  they 
can  be  shipped  closer  together.  Do  you  think  it  is  a  good 
practice  ? 

Prof.  Shaw.  Of  course  they  must  be  dehorned.  It  is  a 
necessity,  because  they  would  hurt  each  other,  and  probably, 
in  some  instances,  it  would  amount  to  a  loss  of  a  steer  or  so. 
They  are  apt  to  get  hodced.  It  is  not  a  matter  of  choice  which 
a  man  who  is  fattening  cattle  has.  He  must  do  it.  I  am 
strongly  in  favor,  especially  in  the  west,  of  fattening  cattle  in 
an  open  shed  rather  than  in  a  stable.  In  that  respect  I  have  com-> 
pletely  changed  my  mind,  and  especially  so  since  I  have  had 
experience  with  keeping  steers  in  the  west 
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Mr.  H.  O.  AvERiLL.  Mr.  Chairman,  I  was  somewhat  sur- 
prised to  hear  the  speaker  recommend  that  cows  be  kept  out  of 
doors  more,  and  that  they  be  kept  in  cold  bams.  Now  if  I 
were  to  keep  animals  for  the  purpose  of  seeing  to  how  good 
an  old  age  I  could  keep  them,  that  principle  might  be  the  correct 
one  from  my  point  of  view,  but  if  I  am  going  to  keep  dairy 
cows  for  the  purpose  of  trying  to  get  the  most  profit  out  of 
those  cows  every  year,  it  would  be  my  theory  that  we  should 
keep  them  in  comfortable,  warm  bams.  It  would  be  my  theory 
still  further  that  they  should  be  kept  in  the  bams  especially  in 
unpleasant  or  inclement  weather.  Perhaps  it  would  be  well  to 
let  them  out  to  get  the  fresh  air  for  a  short  period  of  time,  but 
I  believe  that  cows  which  are  kept  in  warm  barns,  if  they  are 
let  out  in  wintry  or  inclement  weather  that  the  contrast  from 
going  from  the  warm  bam  out  into  the  cold  air  is  not  beneficial, 
and  especially  so  if  they  are  allowed  to  remain,  even  if  it  is  not 
a  stormy  day,  for  any  great  length  of  time.  The  change  will  cer- 
tainly, be  a  shock  to  the  vital  energies  of  those  animals,  to  their 
systems,  such  as  will  make  them  susceptible  to  tuberculosis,  if 
tuberculosis  exists  in  that  herd.  I  think  it  will  be  a  shock  to 
their  systems  such  as  would  injure  their  production  of  milk. 
I  should  like  to  ask  the  speaker  if  he  would  advise  a  dairyman, 
who  was  striving  to  secure  the  greatest  profit  each  year  from 
his  herd,  to  leave  his  cows  out  in  cold  weather  in  the  winter 
time? 

Prof.  Shaw.  I  would  say  in  answer  to  that  question,  un- 
hesitatingly, no.  I  am  in  entire  agreement  with  every  word 
that  you  have  said.  I  probably  did  not  make  myself  as  clear 
as  I  should  have  done  in  speaking  on  that  question.  The  point 
I  wanted  to  emphasize  was  this :  that,  in  my  judgment,  a  great 
many  dairymen  have  injured  their  cows  by  keeping  them  in 
stables  too  warm,  in  the  first  place,  and  too  illy  ventilated  in 
the  second  place.  I  do  not  know  whether  you  Connecticut 
dairymen  have  made  that  mistake.  I  do  know  that  many  Min- 
nesota dairymen  have  made  it,  and  with  but  one  result,  that  the 
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State  Veterinary  Inspector  has  been  called  in  and  the  animals 
have  been  treated  for  tuberculosis,  and  whole  herds,  in  some 
instances,  have  been  slaughtered.  It  is  that  that  I  am  seeking 
to  guard  against.  I  do  not  know  whether  you  have  any  tuber- 
culosis in  Connecticut.'  I  hope  you  have  not,  but  if  you  have 
I  think  you  may  take  it  for  granted  that  it  has  arisen  from  one 
of  two  sources.  The  first  source  is  too  close  breeding  of  the 
animals,  in  and  in  breeding,  and  the  second  source,  and  the  far 
more  fruitful  source,  is  keeping  the  cows  in  stables  too  warm, 
and  more  particularly  where  they  are  illy  ventilated.  I  think 
you  will  find  that  tuberculosis  has  arisen  from  that  cause  a 
great  deal  oftener  than  from  exposure,  or  from  giving  them 
that  shock  to  the  system  to  which  you  have  referred.  Of 
course,  it  is  bound  to  occur  if  you  turn  them  out  in  the  cold, 
but  I  think  the  danger  is  the  greatest  from  the  source  I  have 
indicated. 

Secretary  Brown.  How  many  times  daily  would  you  feed 
a  herd  of  dairy  cows,  twice  or  three  times?  There, is  a. differ- 
ence in  practice  on  that  point. 

Prof.  Shaw.  I  would  feed  but  twice  a  day.  If  the  ani- 
mals are  given  enough  twice  a  day  at  regular  times  they  eat 
that  food  up  and  then  they  stand  in  perfect  rest  and  manufac- 
ture that  food  into  condition  to  be  assimilated,  that  is,  by  chew- 
ing it  over  in  the  cud.  I  think  the  best  results  will  be  gotten 
in  that  way. 

A  Member,  Do  you  advocate  giving  warm  water  to  dairy 
cattle  or  cold  water  ? 

Prof.  Shaw.  I  question  whether  it  will  pay  to  give  hot 
water  to  a  herd  of  dairy  cattle,  especially  if  they  can  get  access 
to  good  pure  water  as  it  comes  from  a  well,  an  ordinary  well 
or  from  a  good  spring.  If  they  have  to  choose  between  drink- 
ing from  a  vat  in  the  yard  where  the  ice  has  been  broken  away, 
and  the  water  is  icy  cold,  then  I  would  say  give  the  warm  water 
unquestionably,  but  I  do  not  think  the  cattle  need  it  heated  if 
they  can  get  it  from  any  such  source  as  I  have  indicated. 


1906.]  DISCUSSION.  257 

Mr.  J.  HoYT.  My  experience  has  been  that  the  cattle  like 
cold  water  better  than  they  do  hot. 

The  President.  There  is  a  great  variety  of  opinion  on  this 
subject,  the  same  as  with  other  points  in  the  life  of  the  dairy 
cow.  I  have  found  it  so.  Now  there  are  points  that  have  not 
been  brought  out  this  afternoon,  and  I  would  like  to  have  them 
brought  out 

Mr.  Mitchell.  During  the  course  of  the  speaker's  ad- 
dress this  afternoon  he  spoke  of  the  effect  of  temperature.  It 
may  be  of  interest  to  the  farmers  present  if  I  relate  the  circum- 
stances of  a  case  in  this  matter  of  temperature.  There  was  a 
large  herd  of  Holsteins  kept  in  New  York  state,  and  in  order 
to  settle  this  question  of  the  best  temperature  they  tried  some 
experiments.  They  began  at  about  forty  degrees  and  increased 
the  temperature  to  about  sixty,  taking  pains  to  see  to  it  that  the 
cattle  breathed  pure  air  all  the  time.  It  was  found  that  they 
increased  the  amount  of  milk.  They  attempted  to  keep  the 
temperature  at  about  fifty,  as  they  found  that  at  that  point  they 
secured  gratifying  results. 

I  also  want  to  report  that  at  the  Vermont  Station  they  car- 
ried out  some  experiments  to  ascertain  whether  there  was  any 
difference  between  the  productive  capacity  of  cows  kept  in  the 
bam  and  those  let  out  in  severe  weather,  and  put  back.  The 
result  was  in  favor  of  letting  the  cows  out  for  a  little  time  in 
the  morning. 

Prof.  Shaw.  I  am  obliged,  Mr.  Chairman,  for  the  in- 
formation just  volunteered.  I  would  like  to  ask,  however,  if 
the  gentleman  knows  over  how  long  a  period  those  experi- 
ments extended.  If  the  cows  were  kept  at  that  temperature 
that  you  referred  to  I  think  it  would  take  a  number  of  years 
to  determine  the  full  results.  No  doubt  the  present  results 
favor  what  you  say,  but  what  would  be  your  opinion  ? 

Mr.  Mitchell.  This  was  four  or  five  years.  I  was  in  the 
barn  about  four  years  ago.    I  presume  the  temperature  was 

not  above  fifty-two  or  fifty-three.     I  know  the  owner  of  that 
Agr. — 17 
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herd  has  been  very  successful  in  that  way.  He  is  not  only 
particular  to  keep  the  temperature  at  about  a  certain  point,  but 
he  is  also  particular  to  have  good  ventilation  and  good  air. 

Prof.  Shaw.  I  can  imagine  that  a  stable  for  dairy  cows 
ought  to  be  kept  a  little  wanner  than  a  stable  for  animals 
that  are  being  fattened,  and  especially  when  they  are  being 
fed  com,  owing  to  the  peculiar  nature  of  that  food.  It  is  very 
heating.     If  animals  are  being  fattened  it  would  be  too  warm. 

Question.  How  much  would  you  feed  to  fatten  an  animal 
per  hundred  pounds  live  weight? 

Prof.  Shaw.  If  I  got  that  question  correctly,  it  is  this :  how 
much  should  be  fed  to  an  animal  that  is  being  fattened  per  hun- 
dred pounds  live  weight?  I  think  I  can  tell  some  things  of  a 
little  interest  in  regard  to  that.  If  you  were  to  ask  that  ques- 
tion of  a  man  living  in  the  heart  of  Illinois,  or  in  southern 
Minnesota,  he  would  tell  you  that  the  steer  should  have  about 
thirty  pounds  per  day  of  corn,  I  tried  some  experiments 
on  that  once.  The  steers  that  were  fed  in  that  experiment 
averaged  about  nine  hundred  pounds  when  the  experiment 
commenced.  They  were  fed  about  six  mpnths,  and  they  aver- 
aged about  twelve  hundred  pounds  when  the  experiment 
closed.  I  fed  three  of  those  steers  at  the  beginning  with  six 
pounds  of  meal  a  day.  They  had  about  twenty  pounds  of  en- 
silage right  along  together  with  the  six  pounds  of  meal.  The 
balance  of  their  ration  consisted  of  mixed  hay.  A  pound  of 
each  was  added  per  month  during  the  six  months.  We  began 
another  lot  at  eight  pounds  per  day  and  added  a  pound  every 
month.  Another  lot  began  at  ten  pounds  a  day,  and  a  pound 
was  added  to  that  ration  every  month.  When  the  experiment 
was  completed  the  steers  that  I  began  to  feed  six  pounds  a  day 
had  made  practically  as  much  gain  as  the  steers  that  I  began  to 
feed  ten  pounds  a  day.  There  was  not  much  difference  in  the 
amount  of  hay  consumed  by  the  three  lots.  Now  the  philos- 
(^hy  of  the  thing  is  evidently  this :  if  you  give  a  steer  all  he 
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will  take  he  will  take  more  than  he  can  utilize.  I  tell  you, 
fanners,  the  whole  science  of  feeding  in  the  west  has  got  to  be 
revolutionized  inside  of  the  next  few  years.  The  feeders  can- 
not stand  it  They  cannot  make  beef  at  present  prices  by  feed- 
ing the  amount  of  com  per  day  that  they  are  giving.  Some  are 
feeding  half  a  bushel. 

Mr.  HoYT.  You  think  they  are  wasting  a  good  deal  of 
com? 

Prof.  Shaw.    I  know  they  are.     I  have  told  them  so. 

A  Member.  I  would  like  to  inquire  as  to  the  best  way  of 
feeding  a  grain  ration ;  whether  it  should  be  fed  dry  or  moist. 

Prof.  Shaw.  I  do  not  think  that  it  makes  any  practical 
difference,  provided  you  can  get  the  animals  to  consume  enough 
rough  food.  As  you  can  see,  some  kinds  of  food  are  not  as 
palatable  as  you  would  like,  but  you  want  to  get  the  animal  to 
take  that  rough  food,  and  naturally  sprinkle  meal  over  it,  and 
the  animal  will  consume  more  of  such  rough  food  or  cheap 
food.  I  tell  you,  farmers,  it  is  worthy  of  the  most  profound 
study  to  get  our  animals  to  take  all  the  rough  food  that  we 
can  get  them  to  take,  and  take  as  little  grain  or  meal  as  they 
will  do  well  on.  That  is  where  the  profit  lies.  Now  if  I  was 
feeding  grain  along  with  ensilage,  I  would  put  the  ensilage  in 
the  manger  and  spread  a  little  meal  over  it,  letting  the  cattle  do 
the  mixing.  If  I  was  feeding  coarse  hay  or  straw,  of  which 
animals  will  consume  a  certain  amount,  I  think  I  would  mix 
the  meal  with  the  hay  and  straw. 

I  would  like  to  ask,  Mr.  Chairman,  if  the  dairymen  of  Con- 
necticut who  are  making  butter,  grow  many  swine?  How  is 
it,  farmers? 

Secretary  Brown.  I  can  answer  for  my  section,  and  I  be- 
lieve in  the  sections  where  we  have  creameries,  the  skim  milk 
is  taken  and  fed  either  to  calves  or  pigs  and  quite  a  good  deal 
of  pork  is  made. 

Prof.  Shaw.  I  am  glad^o  hear  that.  That,  of  course,  is 
as  it  ought  to  be.    I  put  the  question  with  this  in  my  mind. 
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As  doubtless  many  of  you  farmers  know,  the  roots  I  have  been 
talking  about  make  splendid  food  for  brood  sows,  especially 
when  fed  with  a  few  ears  of  com  or  a  little  barley  or  some- 
thing of  that  kind.     It  is  an  exceedingly  cheap  food. 

Secretary  Brown,  There  is  one  point  in  regard  to  feed- 
ing animals  on  a  Connecticut  farm  that  I  think  should  be  enf- 
phasized,  and  that  is  this:  depend  upon  your  farm  for  just  as 
large  a  per  cent,  of  the  food  of  your  animals  as  possible.  Do 
not  go  to  the  west  or  to  the  grain  dealer  for  a  single  dollar's 
worth  of  feed  for  your  cattle  that  you  can  raise  on  your  farm. 
The  present  year  my  ensilage  corn  was  not  quite  as  thick  as  I 
intended  to  have  it,  and  the  consequence  was  I  grew  a  great 
deal  heavier  crop  of  ears  than  I  expected  to.  I  had  a  couple 
of  acres  of  com  that  I  could  not  get  into  my  silo.  That  com 
was  heavily  eared.  We  cut  it,  partially  cured  it,  and  set  it  up 
in  big  shocks.  Last  Saturday  (December  9th)  I  commenced 
to  feed  that  corn.  We  ran  it  through  the  cutter,  ears  and  all, 
and  into  the  shed,  and  I  am  feeding  that  to  my  milch  cows, 
without  any  other  grain.  They  do  not  get  a  particle  of  other 
grain  except  what  is  in  that  corn.  I  am  not  going  to  pay  out  a 
dollar  to  Minnesota  or  Illinois  for  grain  to  put  into  my  cattle 
while  this  lasts. 

Question.  How  thick  would  you  advise  us  to  plant  com 
for  a  silo?    TTiick  enough  to  grow  a  few  ears? 

Prof.  Shaw,  I  would  prefer  in  planting  com  for  the  silo 
to  have  quite  a  considerable  amount  of  grain.  I  do  not  think 
it  is  at  all  hurtful  to  get  the  greatest  possible  maximum  of 
grain  because  I  do  not  think  in  that  case  there  would  be  enough 
for  the  stock  to  waste.  A  fodder  crop,  however,  may  be  al- 
most entirely  without  ears,  but  in  the  other  case  a  crt^  which 
would  produce  the  greatest  maximum  amount  of  grain. 

The  President.    At  what  stage  would  you  cut  it? 

Prof.  Shaw.  I  would  cut  it  at  the  green  stage.  I  do  not 
think  that  that  can  be  improved  upon.  If  the  corn  was  planted 
very  late  so  that  I  was  not  likely  to  get  it  into  the  silo  before 
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frost,   I   think   it   should   be   allowed   to   wilt,   probably   for 

a  day,  before  putting  it  in  the  silo,  and  that  would  prevent  ( 

excessive  acidity  which  would  otherwise  characterize  that  kind 

of  ensilage. 

Secretary  Brown.  Mr.  President,  I  beg  pardon  for  inter- 
rupting again,  but  I  desire  to  g^ve  a  word  of  experience.  One 
fact,  you  know,  is  worth  a  hundred  theories.  I  had  the  mis- 
fortune a  few  years  ago  to  procure  some  very  poor  seed  corn 
for  my  silo.  Of  the  first  planting  I  do  not  believe  there  was 
more  than  one  grain  in  a  thousand  came  up,  and  the  second 
planting  gave  me  such  poor  returns  that  I  found  I  had  not 
silage  com  enough  to  more  than  half  fill  my  silo.  At  that  time 
I  had  a  large  crop  of  field  corn,  our  common  flint  com,  and  in 
order  to  have  the  ensilage  com  and  field  com  go  into  the  same 
silo  tc^ether,  I  allowed  the  field  corn  to  thoroughly  ripen,  and 
the  ensilage  com  was  then  pretty  green,  I  picked  the  best 
ears  from  three  or  four  acres  of  the  field  com,  and  it  was  white 
unto  the  harvest  when  I  picked  them.  I  filled  my  silo  half 
full,  I  should  say,  with  that  dry  com  fodder  from  which  the 
best  ears  had  been  plucked.  On  top  of  that  I  put  the  ensilage 
com,  of  which  there  was  enough  to  fill  the  silo,  and  when  we 
opened  it  in  the  winter,  and  got  down  to  that  dry  corn  fodder,. 
I  found  the  best  ensilage  there  was  in  the  pit.  The  very  best 
there  was  in  the  pit  was  that  dry  com  fodder  which  was  at  the 
bottom  of  the  silo. 

Question.    Did  you  wet  it  when  you  put  it  in? 

Secretary  Brown.  Not  at  all.  It  appeared  perfectly  dry 
to  look  at  it  from  the  field.  It  was  a  pretty  good  growth  of 
flint  com  but  the  stalks  were  green.  The  leaves  and  the  husks 
were  quite  dry. 

Question.  I  would  like  to  ask  Mr.  Shaw  what  the  differ- 
ence is  between  those  two  kinds  of  stalks  that  we  find  in  corn. 

Prof.  Shaw.  Mr.  Chairman,  I  could  not  give  the  chemical 
constituents  of  the  difference  in  the  two,  but  I  lean  strongly 
to  this  opinion,  that  as  the  stalk  corn  grows  up  it  gets  dry  in 
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one  case  and  in  the  other  case,  where  it  produces  an  ear,  it 
simply  gets  ripe.  If  you  have  as  many  stalks  as  can  be 
grown  without  ears  in  the  one  case,  and  you  grow 
just  what  statics  you  can  to  make  a  reasonable  crop  in  the  other 
case,  I  am  incHned  to  think  that  you  will  have  as  much  nutri- 
ment in  the  one  case  as  in  the  other,  only  you  will  have  more 
bother. 

I  was  particularly  pleased  with  the  remarks  made  by  your 
Secretary,  Mr.  Brown,  when  he  stated  that  it  shouldbe  the  aim 
of  every  fanner  to  raise  all  the  food  that  he  can  possibly  raise 
on  his  own  farm,  and  not  send  to  Minnesota  or  to  the  west  to 
buy  grain.  I  do  not  think  that  that  can  be  too  strongly  em- 
phastted. 

The  President.  I  wonder  if  any  man  here  has  tried  to 
atiy  great  extent  the  sowing  of  oats,  and  then  cutting  them  just 
as  they  were  turning  for  fodders,  straw  and  all. 

A  Member.  I  have  tried  that  for  two  years  and  I  like  it 
very  much. 

The  President.  Do  you  find  any  better  way  of  using  your 
oats? 

A  Member.  No  sir ;  I  think  it  is  one  of  the  best  fodders 
we  have. 

Secretary  Brown.  We  have  not  had  an  oat  thrashed  in 
twenty-five  years.  Every  spear  of  oats  that  grows  on  my  farm 
is  cut  in  the  milk  and  cured  and  fed  to  the  cattle  in  that  condi- 
tion. 

A  Member.  I  think  they  are  worth  a  great  deal  more  with- 
out thrashing.  I  have  tried  it  both  ways,  and  I  would  rather 
have  my  oats  in  that  shape  than  hay. 

Prof.  Shaw.  I  would  like  to  ask  if  any  of  you  farmers 
have  grown  cow  peas  along  with  your  oats  and  fed  them  in 
the  straw  ? 

A  Member.  It  seems  to  me  to  be  a  little  too  cold  in  this 
climate  to  do  that.  I  think  it  requires  a  little  warmer  climate. 
I  have  tried  it  once  or  twice,  but  not  very  successfully. 
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Prof.  Shaw.  I  cannot  understand  how  that  can  be.  I 
am  told  that  they  can  do  it  In  Massachusetts  and  in  northern 
New  York.    They  also  do  it  in  New  Hampshire. 

The  President.     I  do  not  think  that  they  can  do  it  here. 

A  Member.  I  think  there  has  been  quite  a  change  in 
the  last  few  years  in  the  method  of  feeding^  oats.  The  prac- 
tice of  thrashing  seems  to  have  completely  died  out  so  that  it 
is  a  rare  thing  to  even  see  a  thrashing  machine.  I  think  the 
modem  practice  has  been  very  successful.  People  would  not 
have  been  doing  this  for  twenty  or  twenty-five  years  unless  the 
majority  of  the  farmers  thought  it  was  the  more  practical 
method.  We  have  a  good  market  here  for  our  hay.  We  can 
get  for  a  good  part  of  the  time  from  eighteen  to  twenty  dollars 
a  ton,  and  if  we  can  feed  these  oats  it  is  just  as  well  to  do  it 
and  sell  your  hay  at  twenty  dollars  or  thereabouts. 

Prof.  Shaw.  I  would  like  to  ask  if  the  farmers  of  Con- 
necticut grow  sorghum  to  any  extent  for  feeding  cows?  Has 
anybody  present  done  that? 

A  Member.  .  I  have  tried  that.  I  also  know  that  some 
other  people  have  tried  it  here,  and  I  have  heard  some  pe(q)le 
speak  of  it  very  highly.  I  tried  it  in  an  experimental  way  for 
two  years,  but  I  think  there  is  something  about  the  New  Eng- 
land climatic  conditions  which  militate  against  its  successful 
cultivation  here.     It  does  not  seem  to  do  well. 

Prof.  S^AW.  In  the  west  we  can  get  more  bulk  with  it 
than  in  com. 

A  Member.  My  experience  with  it  extended  over  two 
years,  and  that  was  some  time  ago.  Perhaps  the  cultivation 
of  it  in  a  New  England  climate  is  better  understood  now,  but 
I  have  not*tried  it  lately. 

Prof.  Shaw.    Did  you  grow  it  thickly? 

A  Member.  Yes.  I  put  it  into  drills  and  also  sowed  it 
broadcast.    I  tried  it  both  ways. 

Prof.  Shaw.  It  is  a  particularly  valuable  crop  in  the  west 
because  of  its  palatability. 


I 


264  BOARD   OF   AGRICULTURE.  [Jan., 

The  President.  It  is  almost  time  for  us  to  close  this  dis- 
cussion, but  before  we  do  so  I  want  to  say  a  word. 

Now  there  is  just  one  thing  about  this  whole  matter  that 
we  have  been  discussing  and  that  is,  comfort.  Make  your  cat- 
tle, your  stock,  comfortable  and  they  will  thrive.  When  you 
talk  about  this  matter  of  your  cows  being  turned  out  into  the 
cold  I  think  we  should  be  guided  largely  by  what  makes  them 
comfortable  or  uncomfortable. 

Now  you  take  a  cow  that  has  been  used  to  a  warm  stable, 
and  has  been  fed  in  such  a  manner  as  to  open  her  pores,  and 
let  that  cow  out  on  a  cold  day  to  stand  around  and  there  will 
be  trouble.  Such  a  course  of  treatment  would  not  be  at  all 
proper  for  that  cow.  The  cow  is  not  comfortable  and  cannot 
do  well  while  remaining  in  that  condition.  That  is  all  there  is 
to  it.  It  is  just  so  when  you  get  to  the  point  of  palatability^ 
Some  things  may  contain  but  a  small  percentage  of  goodness, 
according  to  the  figures  that  the  professors  give  us,  but  there 
may  be  something  about  that  kind  of  food  that  cattle  like,  and 
when  that  is  the  case  there  is  more  than  just  a  small  percentage 
of  goodness  in  that  food.  The  animal  likes  it.  There  is  evi- 
dently something  in  the  nature  of  the  animal  which  prompts  it 
to  eat  that  food.  It  makes  the  animal  comfortable.  That  is 
the  point. 

Now  I  think  that  the  Secretary  has  something  to  say  and 
then  we  will  adjourn. 

Secretary  Brown.  I  hope  no  member  of  this  convention 
will  go  away  from  the  hall  without  looking  carefully  at  the 
specimens  of  the  gypsy  moth  and  the  brown-tail  moth  which 
are  on  the  table  in  the  rear,  which  have  been  preserved  by  the 
Connecticut  Experiment  Station  for  our  instructioni  I  want 
/ou  to  look  at  those  specimens  carefully  so  as  to  be  able  to 
identify  them,  and  when  you  discover  them  in  the  State  of 
Connecticut,  as  Dr.  Forbush  says  we  surely  will  within  the 
next  five  years,  —  as^  soon  as  you  discover  specimens  of  either 
the  gypsy  moth  or  the  brown-tail  moth  in  this  State,  I  want 
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you  to  report  it  to  the  State  Entomologist,  Professor  Britton 
of  New  Haven,  without  delay. 
Convention  adjourned  to  8  p.  m. 


EVENING  SESSION. 

December  14,  1905. 
Music. 

Convention  called  to  order  at  8  p.  m.,  Vice-President  Seeley 
in  the  Chair. 

The  President.  The  Connecticut  Board  of  Agriculture 
has  been  in  the  habit  of  saving  the  best  part  of  its  program  un- 
til the  last.  Now  you  know  the  ladies  must  have  their  say  some- 
times, and  the  topic  for  this  evening  is  something  peculiarly 
within  woman's  sphere,  and  that  is,  the  necessity  of  our  having 
some  knowledge  of  what  we  are  eating  and  drinking,  and  how  it 
shall  be  prepared  for  us.  That  is  a  very  important  subject, 
and  I  am  very  glad  to  introduce  to  you  this  evening  Mrs.  Sara 
Walrath  Lyons  of  New  York  City. 

WHY  PRESENT  CONDITIONS  NECESSITATE  A 
KNOWLEDGE  OF  THE  DIETETIC  VALUE  OF 
FOODS. 

By  Mrs.  Sara  Walrath  Lyons,  New  York  City. 

Mr.  President,  Ladies  and  Gentlemen: 

Your  honored  Vice-President's  introduction  of  me  this 
evening  leads  me  to  appreciate  the  fact  how  more  and  more 
thought  is  becoming  revolutionized  on  the  subject  of  woman's 
rights.  That  woman's  sphere  of  usefulness,  as  instanced  in 
the  past,  is  not  now  confined  wholly  to  the  home  and  fireside, 
but  that  now  when  she  feels  that  she  has  some  important  truth 
to  present  —  some  important  message  to  give  to  the  world  — 
it  is  quite  the  prefer  thing  for  her  to  mofunt  the  platform  and 
give  it. 
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.  As  the  varying  conditions  of  life  bring  change  in  thought 
regarding  woman's  sphere  of  usefulness  so  of  necessity  must 
they  effect  a  change  in  the  ways  of  living.  This  is  the  reason 
why  I  have  taken  for  my  subject  this  evening  "  Why  Present 
Conditions  Necessitate  a  Knowledge  of  the  Dietetic  Value  of 
Foods." 

There  are  many  important  reasons  why  a  knowledge  of 
food's  dietetic  value  is  necessary,  but  the  two  preeminent  rea- 
sons consist  in  the  fact,  first,  that  large  amounts  of  adulterated 
and  preserved  foods  are  placed  on  the  market  utterly  unfit  for 
human  consumption,  and  secondly,  that  one's  diet  cannot  be  of 
a  nature  conducive  to  health  without  a  knowledge  of  food's 
chemical  composition  and  use  in  the  body. 

But  not  only  is  it  necessary  to  have  a  knowledge  of  food 
values  in  the  selection  of  foods  but  this  knowledge  of  food 
values  must  extend  to  their  preparation.  The  best  and  purest  of 
foods,  prepared  in  an  indifferent  way  with  little  or  no  thought 
regarding  their  digestibility,  naturally  will  not  yield  their  full 
nutritive  value.  Neither  is  this  condition  possible  where  food 
is  imperfectly  masticated.  We  go  through  life  so  carelessly 
indifferent,  making  use  of  all  things  supplied  us  by  the  hand 
of  bounteous  nature  in  such  a  matter-of-fact  way,  that  we  do 
not  pause  to  consider  the  origin  or  source  of  such,  but  take  it 
for  granted  that  if  we  eat  when  hungry  human  nature  will  care 
for  itself.  This  would,  no  doubt,  be  the  case  if  not  constantly 
sinned  against  beyond  the  point  of  endurance. 

The  attitude  usually  assumed  in  the  selection,  preparation, 
and  consumption  of  food  is  one  of  indifference  except,  perhaps, 
as  it  may  appeal  to  the  eye  or  palate.  Mind  governs  man  in 
thought  on  other  subjects,  why  should  it  not  govern  him  in  the 
selection  of  his  food?  This  question,  so  full  of  vital  im- 
portance, I  leave  with  you  to  consider. 

Hurry,  worry,  and  bustling  activity  characterize  the  life 
of  most  Americans.  There  seems  to  be  no  time  for  the  ob- 
servance of  those  things  governing  health,  and  it  is  only  when 
man  is  brought  to  an  abrupt  standstill  by  illness  of  some  kind 
that  the  question  in  all  its  phases  is  considered. 

One  of  the  worst  habits  that  the  American  people  have  con- 
tracted is  that  of  bolting  their  food  instead  of  eating  it  in  a  ra- 
tional manner  with   due  regard   for  its  mastication.    Three 
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times  a  day  this  cramming  process  takes  place  and  with  a  sense 
of  duty  well  done  man  rises  from  the  table  without  a  thought 
of  wrong  doing  or  that  a  physical  sin  has  been  committed. 

But  not  only  have  we  formed  the  habit  of  bolting  our  food, 
but  we  have  also  formed  the  habit  of  taking  tea  and  coffee 
with  our  meals.  The  use  of  tea  and  coffee  with  food  doubt- 
less originated  from  the  fact  that  they  are  stimulating,  but  now 
this  thought  is  greatly  overlooked  and  their  greatest  virtue 
seems  to  consist  in  the  fact  that  they  are  useful  in  washing 
food  down  the  digestive  tract.  This  does  away,  in  a  measure, 
with  the  necessity  for  mastication.  When  the  necessity  for  a 
thorough  mastication  of  food  is  ignored  the  first  step  in  the 
process  of  digestion  is  also  ignored,  which  I  shall  endeavor  to 
show  you  later,  and  although  kindly  nature  may  endeavor  to 
endure  this  abuse  for  a  while  she  nevertheless  resents  it  and 
with  good  reason. 

The  best  beverage  that  I  know  of  is  cold  water.  It  should 
be  drunk  freely  between  meals,  but  not  so  as  to  interfere  with 
food's  digestion.  The  free  use  of  water  is  to  life  a  necessity. 
That  of  tea  and  coffee  is  not  and  the  less  one  drinks  of  these 
stimulating  beverages  the  better  it  is  for  them.  Americans 
need  no  stimulant,  as  they  are  far  too  nervous  a  race  of  people 
to  use  them.  What  they  do  require  is  more  hours  for  rest  and 
sleep,  which  does  away  with  the  necessity.  Hot  milk,  but  not 
that  which  has  been  boiled,  if  sipped  slowly,  will  stimulate  and 
refresh  tired  nature  when  solid  food  would  prove  objectionable. 
It  is  always  advisable,  in  using  milk,  to  think  of  it  as  a  food 
and  the  jaws  should  work  in  a  manner  similar  to  the  masti- 
cating of  a  solid  substance.  This  is  necessary  in  order  that 
the  digestive  secretions  may  flow  to  act  upon  the  solids  which 
milk  contains. 

When  milk  is  hurriedly  drank,  or  taken  into  the  stomach 
in  an  ice  cold  condition,  there  is  danger  of  severe  digestive 
disturbance.  The  secretions  of  the  stomach  being  acid  and 
milk  being  of  an  alkaline  nature  it  is  at  once  converted  into  a 
curd,  while  the  more  hurriedly  it  is  drank  the  larger  the  curds. 
If  it  is  taken  when  in  an  ice-cold  condition,  it  checks  the  flow 
of  the  digestive  secretions  and  continues  to  do  so  until  heated 
to  the  body^s  temperature. 

Cocoa  is  also  a  liquid  food  and  should  be  masticated  just 
the  same  as  milk.    As  cocoa  powder  contains  a  large  per- 
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centage  of  starch,  part  of  it  a  natural  constituent  and  part  sl 
form  of  adulteration,  it  should  be  mixed  with  water  and  well 
cooked  before  the  hot  milk  is  added  and  then  served  without 
further  cooking.  Milk  and  cocoa,  and  of  course  water,  should 
be  the  only  beverages  allowed  children.  Mothers  should  give 
more  thought  to  this  habit  of  allowing  their  children  the  use 
of  tea  and  coffee  with  food ;  as  they  also  should  of  allowing" 
them  other  forms  of  stimulating  beverages,  for  "  As  the  twig^ 
is  bent  the  tree  is  inclined,"  and  false  habits  of  life,  inculcated 
in  early  youth,  are  almost  impossible  to  eradicate  in  later  years. 
Not  only  does  the  use  of  tea  and  coffee  produce  with  the  child 
nervous  disorders  and  so  a  weakened,  frail  physique,  but  in 
time  a  desire  comes  for  stronger  beverages.  This  desire  is 
also  fed  unthinkingly  by  brandy  sauces,  by  brandy  in  fruit 
cakes  and  puddings,  in  mince  pies  and  in  brandied  peaches, 
etc.,  while  the  free  use  of  spices  and  other  stimulating  condi- 
ments is  also  to  be  deplored.  "  Habits  are  the  crutches  of  old 
age,"  and  we  lean  upon  them  more  and  more  with  every  year.  In 
early  youth  is  the  time  to  form  right  habits,  and  if  mothers  will 
but  recognize  the  important  part  that  diet  plays  in  the  destiny 
of  their  child,  I  am  sure  that  many  of  the  evils  so  sadly  de- 
plored will  cease  to  exist  for  lack  of  fuel  to  exist  upon.  Many 
times  I  have  been  asked,  "  Do  you  think  it  possible  for  one  with 
fixed  habits  in  life  to  change  them,  to  form  new  ones?  "  We 
are  never  too  old  to  learn  new  and  better  ways  of  living,  and 
where  there  is  a  strong  determination  to  do  so  false  habits  can 
be  gradually  overcome,  until,  with  time,  an  entire  change  has 
been  made  in  one's  method  of  living. 

In  the  committing  of  physical  sins  the  individual  committing 
the  sin  is  not  the  only  one  to  suflFer.  Everyone  near  and  dear 
to  the  individual  must  suffer,  and  with  ill  health  in  the  home 
there  can  be  no  cheeriness  in  its  atmosphere.  A  strong,  healthy 
stomach  is  one  of  life's  greatest  blessings,  but  we  do  not  con- 
sider it  as  such  until  too  late.  Parents  desire  only  good  for 
their  children,  still  they  many  times  encourage  them  in  those 
things  which  they  know  to  be  wrong,  and  as  a  result  there  are 
but  few  children  but  what  are  ailing  with  some  form  of  stomach 
trouble.  We  see  the  results  in  their  frail  physiques.  Is  it 
not  time  to  inquire  into  such  conditions,  to  study  cause  and  ef- 
fect? 
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How  often  we  hear  the  remark  that  a  child  is  "  a  natural 
bom  imitator,"  and  so  he  is.  He  observes  his  parents  at  the 
table,  as  they  hastily  consume  their  food,  and  thinks  he  is 
privileged  to  slight  himself  in  the  same  way,  which  he  straight- 
way proceeds  to  do  with  an  alacrity  often  surprising. 

In  all  that  I  have  heretofore  said  I  have  tried  to  impress 
upon  your  minds  the  fact  that  the  digestion  of  food  begins  with 
its  perfect  mastication.  Our  teeth  were  given  us  by  the  Divine 
Creator  for  the  purpose  of  grinding  our  food,  and  by  so  doing 
to  prepare  it  for  the  stomach's  digestion.  It  seems,  with  many, 
so  difficult  a  thing  to  remember  that  it's  the  action  of  the  jaws 
that  causes  the  salivary  glands  to  work  and  that  it  is  their  di- 
gestive secretions  upon  which  so  much  depends.  After  food 
is  swallowed  it  is  beyond  man's  control.  The  muscular  walls 
of  the  stomach  do  their  best  to  convert  into  nourishment  that 
which  is  given  them  to  digest,  and  if  they  fail  in  their  task 
we  alone  are  to  blame. 

The  digestive  secretions  of  the  stomach  being  acid  these  se- 
cretions can  only  act  upon  the  proteid  foods  or  such  foods  as 
the  lean  of  meat  and  fish.  Eggs,  milk,  cheese,  and  the  gluten 
of  wheat,  peas,  and  beans  are  also  acted  upon  by  this  acid  se- 
cretion, as  is  the  proteid  of  nuts.  Starchy  foods  are  not  di- 
gested in  the  stomach,  nor  changed  by  its  acid  secretions  at  all, 
as  their  digestion  begins  in  the  mouth  by  the  action  of  alka- 
line secretions.  The  secretions  of  the  mouth  and  of  the  lower 
stomach,  or  duodenum,  being  alkaline  they  produce  the  form 
of  ferment  necessary  to  digest  starch  and  which  converts  it 
into  a  form  of  sugar  assimilable  as  nourishment. 

From  all  this  you  cannot  fail  to  perceive  the  great  necessity 
of  a  perfect  mastication  of  food  if  you  would  avoid  digestive 
disturbances.  Hot  muffins,  biscuits,  griddle  cakes,  and  all 
other  doughy  substances,  even  though  well  masticated,  pro- 
duce irritating  effects  in  the  stomach.  They  form,  by  its 
action,  a  doughy  ball  impossible  for  the  digestive  secretions  to 
penetrate.  The  next  step  in  the  digestion  of  food  is  when  it 
passes  on  and  out  into  the  duodenum,  where  the  starch  of  the 
food  is  acted  upon  by  the  secretions  of  the  bile  and  pancreas 
and  by  these  secretions  converted  into  sugar. 

When  the  stomach  is  overtaxed  by  an  improper  selection 
of  food,  or  by  over-eating,  its  digestive  forces  naturally  weaken 
and  it  is  but  a  step  to  dyspepsia.     The  taxing  of  it  with  hot, 
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doughy  substances  is  a  thing  to  be  avoided  and  not  cultivated 
if  health  is  a  consideration.  You  can  readily  perceive  from 
these  facts  that  a  person  can  starve  while  seeming  to  be  well 
nourished.  The  proteids  are  what  we  depend  upon  to  build  up 
the  human  structure.  Inability,  through  any  cause,  to  obtain 
these  elements  from  food  breaks  down  the  muscular  walls  of 
the  body  and  the  tissues  starve  in  their  effort  to  support  life. 

A  mason  would  never  think  of  using  poor  mortar  in  ce- 
menting the  walls  of  a  building  together.  Should  not  we  be 
just  as  particular  with  the  human  house,  or  body,  and  select 
and  consume  only  that  form  of  nourishment  which  is  necessary 
for  its  growth  and  strength?  Nature  protests  when  sinned 
against  but  we  do  not  always  heed.  Indigestion  is  but  the 
warning  voice  of  dyspepsia;  dyspepsia  but  the  forerunner  of 
disease ;  still  we  not  only  ccwitinue  to  improperly  masticate  our 
food,  but  to  improperly  prepare  it. 

Over  eleven  thousand  million  pounds  of  meat  is  consumed 
in  this  country  every  year,  due,  to  a  great  degree,  to  a  lack  of 
knowledge  in  preparing  vegetables  in  a  palatable  manner. 
The  preparation  of  delectable  pastry,  I  am  sorry  to  say,  seems 
to  be  a  stronger  point  for  consideration.  In  the  cooking  of 
even  the  plain  and  homely  potato  there  is  an  art.  This  v^e- 
table  is  a  much  abused  article  of  diet,  for  without  a  knowledge 
that  the  best  and  most  nourishing  part  of  the  potato  lies  next 
to  the  skin,  it  is  thickly  pared,  and  usually  cooked  in  a  way  not 
intended  to  elicit  words  of  appreciation. 

In  preparing  potatoes  for  the  table  they  should  be  scrubbed 
well  with  a  vegetable  brush  and  after  cutting  out  all  bad  por- 
tions they  should  be  cooked  with  the  jackets  on.  If  they  are 
to  be  boiled  drop  them  in  hot  water,  after  seeing  that  the  pota- 
toes are  about  equal  in  size,  and  keep  them  constantly  and 
steadily  boiling  until  done.  This  condition  is  only  attained 
when  the  starch  cells  of  the  potato  burst  and  it  is  only  then 
that  the  potato  will  pierce  done  and  is  fit  for  food.  When 
this  condition  has  been  reached  they  should  immediately  be 
drained  and  placed  in  a  hot  tureen  and  covered  with  a  towel  of 
loose  texture  in  order  that  the  steam  may  escape  and  the  po- 
tato remain  dry  and  mealy.  In  baking  a  potato  there  should 
be  maintained  a  low  degree  of  heat,  for  then  its  skin  will  ped 
off  in  a  thin  coat  and  the  most  nutritive  part  of  the  potato  be 
preserved.     In  ascertaining  whether  the  potato  has  baked  suffi- 
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ciently  long  press  it  between  the  hands,  and  if  it  yields  readily 
to  the  touch  and  bursts  its  jacket  in  the  pressing,  this  condition 
has  been  reached.  It  should  then  be  taken  from  the  oven 
placed  in  a  hot  tureeri  and  kept,  until  served  in  a  manner  simi- 
lar to  the  boiled  potato.  The  bursting  of  the  jacket  of  the 
baked  potato  is  as  necessary  as  with  that  of  the  boiled,  as  this 
enables  the  water  it  contains  to  pass  out  and  off  as  vapor.  If 
this  steam  condenses,  or  is  unable  to  escape,  the  potato  na- 
turally becomes  heavy  and  soggy  and  in  such  a  condition  unfit 
for  food.  We  thus  see  that  science  applied  even  to  the  cooking 
of  a  potato  is  well  worthy  of  consideration.  When  we  go  still 
further  and  analyze  the  potato,  finding  that  the  albuminoids 
and  the  most  nourishing  parts  lie  next  to  the  jacket  and  that 
these  nourishing  parts  have  been  ruthlessly  cast  away,  or  fed 
to  the  live  stock,  then  will  we  begin  to  appreciate  the  fact  and 
to  understand  that  the  preparation  of  food  to  yield  nourish- 
ment is  not  a^small  thing  to  consider.  The  consideration  of 
such  should  be  the  delight  of  every  housewife.  The  kitchen  is 
the  laboratory  of  the  home.  As  such  it  should  be  considered, 
for  it  holds  much  within  its  environs.  The  health  of  the  fam- 
ily, to  a  great  extent,  depends  upon  the  one  who  prepares  the 
meals,  and  with  a  full  appreciation  of  these  duties  no  wife  or 
mother  should  ignore  them. 

But  not  only  will  we  consider  the  food  value  of  the  potato 
but  that  of  other  vegetables.  Take,  for  instance,  cabbage. 
Usually  in  cooking,  or  even  in  using  the  vegetable  raw,  the 
coarse  outer  leaves  are  used  in  connection  with  the  tender  inner 
portions.  All  this  is  wrong,  for  the  tough  outer  leaves  of  any 
plant  or  vegetable  are  always  difficult,  if  not  impossible,  to 
digest,  and  are  productive  of  digestive  disturbance  whenever 
the  attempt  is  made.  Feed  these  coarse  outer  leaves  to  your 
live  stock,  to  your  domestic  animals,  for  their  nerve  energy 
will  not  be  depleted  in  digesting  them.  Conditions  of  life  are 
such  that  you  have  no  nerve  force  to  spare  in  the  effort. 

Not  only  is  it  necessary  to  observe  the  preliminary  prepara- 
tion of  cabbage,  but  its  cooking.  It  should  be  boiled  in  plenty 
of  water  in  an  uncovered  kettle,  and  as  soon  as  the  vegetable 
pierces  tender,  drained  of  the  poisonous  acids  which  the  water 
contains  and  then  placed  in  a  hot  dish.  Vegetables  should 
never  be  served  underdone,  neither  should  they  be  served  over- 
done.    One  condition  is  about  as  bad  as  the  other,  for  neither 
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condition  tends  for  health.  The  coarse  outer  leaves  of  salad 
plants  are  as  objectionable  as  those  of  cabbage  and  these  should 
not  be  used  as  food  either.  Neither  should  the  coarse  outer 
stalks  of  celery.  A  little  forethought  in  this  respect  will  go 
a  long  way  toward  promoting  right  bodily  conditions. 

It  is  the  observance  of  these  little  things  that  tend  so  much 
to  keep  us  in  good  physical  condition.  Who  has  not  felt  the 
effects  of  improperly  cooked  food,  or  the  miserable  after  effects 
of  such  food  ?  Not  only  does  the  eating  of  improperly  cooked 
food  irritate  the  whole  digestive  tract,  but  it  also  acts  as  an 
irritant  to  the  mind,  and  in  spite  of  our  best  endeavors  it  is  im- 
possible to  concentrate  thought,  or  to  make  any  great  mental 
effort.  We  are  ready  to  admit  that  something  is  wrong,  but 
we  are  seldom  ready  to  admit  that  this  something  is  our  food. 
When  we  do  see  and  admit  the  fact  that  as  we  are  physically, 
we  are  mentally,  then  only  will  we  earnestly  consider  the  con- 
ditions for  health,  and  so  considering,  strive  to  observe  them. 
That  "  health  is  wealth,"  is  a  true  saying,  while  indifference  to 
food's  dietetic  value  cannot  help  but  be  the  foe  to  true  pro- 
gression. Ignorance  is  the  mother  of  vices  and  the  sooner  we 
admit  that  the  educational  system  of  our  country  is  entirely 
wrong  in  ignoring  the  physical  conditions  of  the  growing  youth 
of  this  country  the  better  it  will  be  for  all  future  generations. 
It  is  only  when  such  conditions  are  observed  and  amended  that 
we  can  hope  for  real  improvement  in  the  human  race. 

America  is  known  as  the  great  meat-eating  nation.  Sta- 
tistics prove  that  we  annually  consume  over  eleven  thousand 
million  pounds  of  meat.  Why  this  immense  consumption  ?  In 
my  c^inion  it  is  due  to  careless  indifference  in  the  preparation 
of  vegetables  as  food.  No  one  can  be  expected  to  eat  with 
relish  a  soggy,  watery  and  insipid  tasting  vegetable.  It  is  not 
palatable  and,  if  eaten  at  all,  needs  much  seasoning  to  pave  its 
way  to  favor. 

Badly  cooked  vegetables,  as  I  have  endeavored  to  show  you, 
are  badly  digested,  and  instead  of  yielding  nourishment  intro- 
duce into  the  system  poisonous  vegetable  acids  harmful  in  the 
extreme.  To  do  away  with  this  immense  consumption  of  meat, 
which,  in  many  instances,  acts  as  a  poison  in  the  human  sys- 
tem, more  attention  must  be  given  to  the  cooking  of  vegetables. 
While  it  is  an  art  to  properly  cook  meat  it  is  an  even  greater 
art  to  cook  vegetables.    This  fact  is  plainly  demonstrated  in 
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the  serving  of  food  at  either  hotels  or  restaurants,  for  meat 
is  abnost  invariably  served  cooked  in  a  palatable  manner,  while 
vegetables  require  the  use  of  sauces  and  spicy  condiments  to 
make  them  edible.  The  usual  thing  with  the  frequenter  of 
restaurants  in  ordering  a  meal  is  to  order  a  steak,  accompanied 
with  fried  potatoes  and  coflFee.  Fried  potatoes  are  admittedly 
indigestible;  the- coflFee  is  stimulating,  and  so,  to  a  degree,  is  the 
meat. 

To  one  confined  to  indoor  pursuits,  and  it  is  usually  this 
class  of  people  that  select  such  a  diet,  such  a  meal  is  little  bet- 
ter than  poison.  It  is  impossible  for  fried  potatoes  to  be  per- 
fectly digested  under  the  best  of  conditions,  while  the  waste 
substances  which  fill  the  blood  vessels  of  animal  fiesh  cannot 
help  but  be  of  a  poisonous  nature  no  matter  which  way  we  look 
at  the  question.  There  is  really  but  a  small  per  cent,  of  meat 
consumed  in  this  country  that  is  fit  for  human  food.  This  im- 
portant fact  was  made  known  to  me  not  long  since  by  a  promi- 
nent veterinary  surgeon  whose  years  of  experience  lend 
strength  to  his  words.  Tuberculosis  prevails  amongst  animals 
to  an  alarming  extent,  and  even  when  seeming  to  be  in  the  best 
of  health  they  are  suflFering  from  this  awful  disease.  When 
animals  are  affected  with  tuberculosis  the  whole  muscular  struc- 
ture is  naturally  diseased  and  through  the  laxity  of  laws  gov- 
erning the  sale  of  such  meat  and  inability  to  trace  the  origin 
of  such,  it  is  not  only  placed  in  the  stores  for  sale,  but  consumed 
by  the  many  who  have  no  idea  of  the  wrong  perpetrated  upon 
them. 

Vegetarians  wisely  substitute  nuts  for  meat.  Their  argu- 
ment is  that  it  is  not  humane  to  destroy  the  life  of  animals. 
While  this  is  a  strong  point  to  consider  and  to  find  favor  in 
our  minds,  we  should  not  ignore  the  physiological  side  of  the 
question,  for  when  it  is  admitted  by  physicians,  who  have  given 
much  study  to  the  subject,  that  meat  eating  conduces  to  various 
forms  of  disease,  in  fact,  creates  disease,  it  is  time  for  man  to 
seriously  consider  whether  it  would  not  be  wiser  to  abstain 
from  meat  eating  altogether.  For  my  part,  if  you  will  pardon 
this  personal  allusion,  I  seldom  eat  of  animal  fiesh  at  all.  I 
find  that  I  can  keep  in  the  best  of  health  and  strength  without 
it.  The  albuminoids  found  in  meat  and  which  act  as  a  re- 
pairer of  the  tissues  of  the  human  body  can  be  found,  without 
eating  diseased  waste  substances,  in  eggs,  nuts,  and  the  gluten 
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of  wheat;  also  in  peas,  beans,  and  lentils.  These,  as  I  have 
mentioned,  are  known  as  the  proteid  foods,  with  the  further 
addition  of  milk,  cheese,  fish,  and  meat  We  require  only  one- 
fourth  part  of  the  proteid  elements  in  arranging  a  diet,  and  that 
man  or  woman  that  consumes  more  food  than  the  body  requires 
to  build  up  and  repair  its  waste,  sows  the  seeds  of  disease  ap- 
parent in  the  years  to  come. 

The  eating  of  meat  not  only  introduces  poisonous  waste  in 
the  human  body,  but  the  digested  fibre  of  the  meat  clogs  the 
blood  vessels  and  by  so  doing  interferes  with  the  circulation  of 
the  blood,  and  the  functions  of  the  various  organs  of  the  body. 

If  all  this  array  of  facts  is  not  convincing  proof  that  a  vege- 
table diet  is  preferable,  I  wish  you  one  and  all  would  experi- 
ment with  yourselves  and  judge,  by  means  of  such  experiments, 
whether  health  is  not  yours  for  the  seeking.  I  am  sure  that 
you  will  find  a  trial  of  a  few  months  convincing  proof  that 
better  health  attends  a  vegetable  diet.  Wise  mothers  will  not 
educate  their  children  to  the  use  of  meat,  but  will  give  them  in- 
stead nourishing  soups  of  peas  and  beans  and  good  whole  wheat 
bread.  The  cracked  or  whole  oat  is  one  of  the  best  of  foods  for 
children,  as  is  also  com  meal,  which  can  be  used  in  a  variety  of 
ways.  Time  should  not  be  considered  as  wasted  in  arranging 
a  diet;  for  health,  the  greatest  of  earthly  blessingfs,  attends 
well  directed  efforts  in  this  direction,  and  a  little  thought  given 
each  day  as  to  what  to  eat  will  yield  a  harvest  of  blessings. 

Often  I  have  had  said  to  me,  "  but  how  shall  I  find  time 
to  arrange  a  diet  adapted  to  the  individual  needs  of  my  family  ? 
I  haven't  time  for  such,  my  time  is  so  taken  up."  Yes, 
we  are  a  busy  people.  I  never  dispute  this  fact,  but  are  our 
energies  all  wisely  directed  ?  Have  we  not  drifted  into  the  habit 
of  doing  many  senseless  things  which  it  would  be  better  if  left 
undone?  How  about  the  time  spent  in  concocting  various 
dishes  for  the  table  which  take  so  much  time  and  thought  in 
their  preparation  ?  There  is  scarcely  a  day  of  my  life  but  what 
I  am  assured  by  some  wife  and  mother  that  her  family  cannot 
do  without  pies,  cakes,  and  pastries,  to  say  nothing  of  salads, 
mixed  pickles,  chow  chow,  etc.,  that  are  thought  necessary  and 
substantial  foods.  I  invariably  ask,  are  you  not  to  blame  for 
all  this?  Have  you  not  made  the  cross  that  is  laid  with  so 
heavy  a  weight  across  your  shoulders?  If  mothers  educate 
their  children  with  a  fondness  for  such  food  can  they  expect 
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an3rthing  else  but  that  these  unnatural,  perverted  tastes  will  fol- 
low their  children  through  life?  But  mothers,  somehow,  do 
not  seem  to  see  the  errors  of  this  training  or  why  their  children 
are  not  physically  fitted  for  great  mental  strains  or  efforts,  and 
they  only  will  or  can  see,  when  they  understand  the  chemical 
composition  of  foods  and  the  full  meaning  of  dietetic  values. 
It  is  an  old  adage  that  tells  us  "  that  man  is  as  the  food  he  eats," 
but  the  literal  meaning  of  the  saying  is  but  little  understood. 
Let  us  see  if  we  can  trace  its  origin. 

Foods,  learned  chemists  tell  us,  are  composed  of  elements 
found  in  the  soil  of  the  earth,  which  the  little  rootlets  of  grow- 
ing vegetation  take  unto  themselves  to  thrive  and  grow  on. 
The  kindly  hand  of  nature  supplies  within  its  depth  everything 
necessary  for  the  development  and  growth  of  plant  life,  and 
these  elements,  compounded  in  the  laboratory  of  Mother  Earth, 
are  given  to  us  as  food  in  the  forms  of  starches,  or,  as  chemi- 
cally termed,  carbohydrates ;  as  proteids,  or  nitrogenous  com- 
pounds ;  fats  and  mineral  substances. 

In  these  various  food  groups  we  find  different  elements,  the 
office  of  some  of  these  elements  being  to  build  and  repair  the 
tissues  of  the  body.  The  foods  that  contain  these  elements  are 
known  as  the  flesh  builders,  or  the  proteids.  Another  group,  the 
carbohydrates,  yield  heat  and  energy,  and  still  another  supplies 
the  material  from  which  the  bones,  teeth,  hair,  and  nails  are  built. 
Chemists  determine  these  facts  by  analyzing  foods  and  studying 
their  effect  in  the  human  body.  They  have  also  found  that 
the  human  body  is  composed  of  like  and  similar  elements  as 
found  in  food.  These  elements  are  of  many  and  varied  kinds 
as  supplied  by  nature,  but  I  will  only  name  a  few  of  the  most 
important  ones.  Some  of  these,  you  will  observe,  are  gases, 
some  are  solids,  while  others  are  of  a  mineral  nature.  Of  the 
gases  we  have  oxygen,  nitrogen,  and  hydrogen.  Familiar  as 
we  are  with  the  thought  that  nitrogen  and  oxygen  constitute 
the  air  we  breathe,  we  have  still  to  learn  that  these  gases  form 
a  part  of  our  foods  and  likewise  form  a  part  of  the  human 
body.  The  gas,  or  element  nitrogen,  is  found  in  all  nitro- 
genous foods,  these  foods  being  usually  classed  as  the  proteids. 
It  is  this  element  in  food  upon  which  we  depend  for  strength 
and  muscular  development.  The  gases,  hydrogen  and  oxygen, 
combined  form  water. 

In  the  carbohydrates  or  starches,  and  also  in  the  fats,  we  find 
the  solid  carbon,  which  .burns  in  the  human  body  with  great 
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heat.  Should  we  toast  a  slice  of  bread  until  it  became  charred 
and  blackened  we  would  have  as  a  result  charcoal,  or  the  solid 
carbon.  Bum  this  charred  piece  of  bread  or  reduce  it  to  ashes 
and  we  have  the  mineral  substance  found  in  the  solid,  carbon. 

Beside  the  elements  oxygen,  nitrogen,  hydrogen,  and  car- 
bon there  are  many  other  important  elements  found  in  food, 
such  as  phosphorus,  sulphur,  chloride,  sodium,  fluorine,  silicon, 
manganese,  magnesium,  copper,  and  iron.  All  of  these  have 
an  important  part  to  play  in  the  internal  economy  of  man,  and 
if  these  elements  are  not  supplied  in  the  proper  ratio  to  the 
body's  requirements  some  part  of  the  human  structure  must 
suffer. 

It  is  here  that  we  are  led  to  see  man's  perversion  of  the 
work  of  nature.  He  separates  and  divides  the  component 
parts  of  foods,  introducing  in  the  market  such  a  variety  of  sub- 
stances that  the  brain  grows  bewildered  with  the  effort  of  se- 
lecting, and  by  so  doing  gives  us  as  food  an  artificial  substance, 
devoid  of  the  necessary  elements  for  sustaining  life.  To  illus- 
trate :  in  the  past,  with  the  primitive  methods  of  milling,  there 
was  but  one  way  of  grinding  wheat,  and  that  was  by  crushing 
it  between  two  flat  stones.  The  whole  wheat  grain  or  kernel 
was  crushed  in  this  way  just  as  nature  had  grown  it  for  use,  and 
contained  within  its  bran  coats  all  the  elements  necessary  to 
sustain  life.  At  the  present  time  we  have  countless  methods 
of  milling,  and  countless  grades  and  kinds  of  flour.  The  work 
of  nature  is  perverted  and  unless  one  has  a  knowledge  of  the 
dietetic  value  of  foods  they  know  not  how  to  help  themselves. 

In  the  germ  of  the  wheat  are  found  the  soluble  phosphates 
which  nourish  the  brain  and  nerves ;  in  the  bran  coats,  which 
includes  the  gluten  of  the  wheat,  are  found  the  elements  which 
build  the  bones  and  teeth  and  those  which  build  up  the  fleshy 
structures  of  the  body.  When  these  bran  coats  are  removed, 
as  in  the  milling  of  flour  today,  what  is  the  result?  We  have 
left  only  that  part  of  the  grain  known  as  the  carbohydrates  or 
starches  and  which  are  only  useful  in  the  human  body  as  fuel. 
That  is,  they  yield  heat  and  energy,  but  do  not  act  as  a  repairer 
of  the  body.  The  only  thing  possible  to  do  under  such  cir- 
cumstances is  to  substitute  the  elements  taken  from  the  wheat 
and  in  this  way  secure  a  balanced  food  substance.  It  is  this 
separating  of  the  natural  food  products  that  is  detrimental  to 
health  and  the  substituting  by  manufacturers  in  the  separating. 
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of  inferior  substitutes.  Not  only  are  inferior  substances  sub- 
stituted but  adulterated  ones,  so  that  one  hardly  knows  what 
they  are  purchasing  as  food. 

For  instance,  skimmed  milk  che£se  is  filled  with  lard  as  a 
substitute  for  the  butter  fat  taken  away  and  which  is  made  into 
sweet  cream  butter.  The  cheese  is  then  sold  for  full  milk 
cheese.  Various  kinds  of  baking  powder  and  pulverized  sugar 
have  a  large  percentage  of  crushed  stone  and  rock,  while  it  is 
impossible  to  purchase  pure  syrups  any  more.  Most  of  the 
syrups  sold  consist  almost  wholly  of  glucose,  and  it  is  this  sub- 
stance that  is  sold  in  glass  jars  as  strained  honey.  Glucose  is 
a  thick  syrup  produced  from  the  starch  of  com  by  the  action  of 
sulphuric  acid  and  an  artificial  production  that  it  is  well  for 
man  to  let  alone.  It  also  forms  a  part  of  most  jellies  and  jams, 
while  the  so-called  preserved  fruits  sold  in  buckets  have  a  large 
percentage  of  it,  but  usually  not  the  faintest  suspicion  of  fruit 
Neither,  as  a  rule,  do  soda  water  beverages  nor  ice  cream 
preparations.  Hay  seed  is  used  as  a  substitute  for  berry  seeds 
to  further  deceive,  and  the  law  permits  such  frauds  and  we, 
as  individuals,  ignore  them ! 

Ground  spices  are  found  to  be  largely  adulterated  with 
cocoa  nut  ^ells,  olive  stones,  wheat  brans,  ground  rice,  etc., 
and  I  could  go  on  enumerating  at  length,  for  there  is 
scarcely  a  food  substance  in  the  stores  for  sale  but  what  is  adul- 
terated and  if  not  adulterated,  preserved,  for  it  is  only  the  first 
or  best  grades  of  vegetables,  fruits,  and  meat  that  are  not  pre- 
served. Fruit  in  season  and  perfectly  ripened  requires  no 
preservative,  but  the  over-ripe  and  partly  decomposed  fruit 
does,  as  does  that  which  is  under-ripe.  Fruit  necessarily  pre- 
served by  the  use  of  chemical  preservatives  is  not  fit  for  use. 
No  one  cares  to  eat  decomposed  or  unripe  fruit  in  its  natural 
state,  and  surely  no  one  cares  to  eat  such  fruit  that  has  been 
slovenly  canned  with  the  addition  of  a  preservative  to  destroy 
the  life  giving  elements  in  the  blood. 

It  was  only  last  year  that  Dr.  H.  W.  Wiley,  Qiief  Chemist 
of  the  United  States  Department  of  Agriculture,  demonstrated 
to  the  world  that  food  preserved  by  the  use  of  borax  or  boric 
add  was  injurious  to  the  human  body.  He  experimented  with 
several  young  men  and  for  several  months  the  experiments 
were  continued  until  it  became  a  demonstrated  fact  that  the  use 
of  borax  or  boric  acid,  used  as  a  preservative,  was  detrimental 
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to  health.    Even  half  a  gram  a  day  was  found  to  be  injurious, 
if  continued  for  any  length  of  time. 

I  fancy  I  hear  you  all  asking,  what  then  can  we  eat?  Is 
there  any  known  article  of  food  not  adulterated?  As  condi- 
tions now  exist  there  seems  to  me  but  one  open  way  to  pursue 
and  that  is  to  adopt,  as  far  as  possible,  the  simple,  primitive 
methods  of  preparing  foods  as  in  the  past.  Use  of  the  freshly 
grown  vegetables  and  fruits  instead  of  the  canned  products.  To 
save  time  in  the  preparation  of  fruits  and  vegetables  for  cook- 
the  housewives  having  formed  the  habit  of  using  canned  foods 
freely  and  think  nothing  of  using  them  the  year  round.  The 
original  use  of  such  was  to  help  tide  over  from  season  to 
season  when  fresh  vegetables  and  fruits  could  not  be  procured, 
but  this  fact  has  been  overlooked. 

Not  only  should  we  eliminate  canned  fruits  and  vegetables 
from  our  diet,  but  meat,  as  largely  as  possible,  for  reasons  al- 
ready stated  and  because  it  is  usually  preserved  with  boracic 
acid.  This  acid  preserves  meats'  color  and  by  other  artificial 
devices  it  is  made  to  seem  plump  and  fresh.  Spices  should  be 
used  as  little  as  possible  but  when  used  one  should  purchase 
the  unground  berry.  By  adopting  this  plan  of  action  you 
avoid  their  adulteration.  Whatever  you  purchase  ^s  food  get 
the  best  procurable.  The  best  is  none  too  good,  and  if  we  ex- 
pect to  derive  sustenance  and  strength  from  our  foods  we  must 
select  those  that  will  make  such  a  condition  possible.  We 
should  not  expect  results  if  we  are  indiflFerent  to  them.  What 
nature  requires  for  health  is  pure,  wholesome,  unadulterated 
foods.  Simplicity  of  diet  and  preparation  of  foods  should  be 
the  watchword  in  every  home. 

But  there  are  other  things  for  us  to  correct  and  that  is  the 
methods  employed  by  food  manufacturers  to  deceive.  For  the 
past  twenty  years  efforts  have  been  made  to  induce  Congress 
to  pass  a  pure  food  bill.  Such  a  bill  has  been  regularly  in- 
troduced each  year,  but  of  no  avail.  Last  year  it  succeeded  in 
passing  the  House  of  Representatives,  but  the  Senate  laid  it 
aside  as  usual.  It  would  seem  that  our  wise  and  learned 
Senators  are  not  wasting  time  and  thought  on  the  health  of  the 
nation,  and  but  little  does  it  seem  to  concern  them  how  many 
lives  are  sacrificed  each  year  through  their  indifference  to  this 
bill.  At  least  this  would  seem  to  be  the  case,  for  I  have  Dr. 
Wiley's  word  for  the  truth  of  this  statement,  "  that  last  year's 
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pure  food  bill  was  laid  aside  by  the  Senate  while  they  took  up 
for  consideration  a  bill  relating  to  the  misdemeanors  of  two 
sailors."  The  laying  aside  of  a  bill  is  but  a  subterfuge  resorted 
to  to  get  rid  of  a  bill,  and  so  year  in  and  year  out  some  ruse  is 
resorted  to  with  the  pure  food  bill  until  patience  with  the 
American  people  is  ceasing  to  be  a  virtue.  Manufacturers  of 
food  products  for  the  first  time  are  beginning  to  show  alarm 
and  well  they  may.  Let  us  all  earnestly  work  for  the  passage 
of  this  bill,  for  with  its  passage  lies  the  health  of  the  people. 
The  health  of  its  people  should  be  the  first  and  predominant 
thought  with  a  far-sighted  government,  for  health  is  the  pulse 
of  a  nation's  growth  and  the  backbone  of  a  nation's  greatness. 

Not  only  does  pure  blood  produce  conditions  for  health, 
but  it  also  breeds  healthy  thoughts  as  it  is  only  possible  for 
pure  blood  to  do.  As  thinking  people  let  us  seriously  consider 
these  problems  and  resolve  that  impositions  which  reflect  on 
health  shall  not  be  countenanced  or  supported.  It  is  only  by 
co-operation  that  we  shall  succeed  in  overthrowing  this  greedy 
monopoly  of  our  rights,  so  let  us  co-operate  in  every  way 
possible  with  Senator  Heyburn,  and  by  so  doing  win  for  truth, 
for  right  and  justice!  Over  two  billion  dollars,  it  is  said,  go 
into  the  pockets  of  unscrupulous  manufacturers  every  year. 
Not  only  do  they  rob  us  by  compelling  us  to  pay  our  hard 
earned  dollars  for  an  adulterated  food  substance,  but  they  also 
enrich  themselves  at  the  expense  of  the  health  of  the  people. 
Such  conditions  should  not  be  tolerated,  and  I,  for  one,  intend 
to  gfive  my  best  eiforts  to  awakening  thought  and  creating  senti- 
ment against  them.  Our  representatives  in  Congress  are  Ihere 
to  do  the  will  of  the  people.  Let  us  signify  to  these  Senators, 
that  represent  our  States,  that  it  is  our  desire  that  they  work 
for  the  passage  of  this  "  pure  food  bill."  When  they  become 
convinced  that  we  are  in  earnest  in  seeking  its  passage,  only 
then  will  they  become  active  and  the  bill  become  a  law. 

From  all  that  I  have  said  to  you  this  evening  I  am  sure  that 
you  must  see  that  the  physical,  mental,  and  moral  of  man 
work  hand  in  hand.  That  they  form  a  trinity  which  in  this 
world  cannot  be  separated  one  from  another.  The  body  is  the 
temple  that  holds  life's  treasures,  and  as  such  it  should  be 
carefully  nurtured,  for  it  is  only  the  physically  strong  body  that 
is  capable  of  supporting  great  mental  efforts.  This  fact,  as  I 
have  stated,  seems  to  be  ignored  in  the  training  of  children  and 
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as  a  result,  and  at  an  early  age,  many  succumb  to  sickness  and 
disease.  The  physical  forces  have  not  been  capable  of  sustaining 
the  strain  of  prolonged  mental  efforts  and  so  a  bright  useful 
light  goes  out.  It  is  thus  seen  that  abnormal  conditions  of  body 
produce  abnormal  conditi(His  of  mind.  This  is  a  law  of  nature. 
The  physical,  mental,  and  moral  of  man  degenerate  with  one 
accord.  Let  us  strive  for  the  normal  condition,  remembering 
that  God  created  us  whole,  and  by  thus  striving  create  harmony 
of  life's  forces  —  Health  and  Happiness. 

Secretary  Brown.  Mr.  Chairman,  before  we  dose,  I  want 
to  say  just  a  word.  This  subject  of  the  pure  food  law  is  one 
of  vital  importance,  and  it  may  be  said  that  the  laws  of  this 
State  have  wrought  something  of  a  revolution  in  the  modes  of 
adulteration,  which  is  no  longer  of  a  dangerous  character,  espe- 
cially when  compared  with  that  which  was  carried  on  here  a 
few  years  ago.  Formerly,  foods  were  adulterated  here  with- 
out r^;ard  to  their  effect  upon  the  human  system,  but  at  pres- 
ent, according  to  a  paper  which  was  read  by  Dr.  Jenkins  in 
New  Haven  last  week,  the  methods  of  adulteration  have  been 
changed  so  that  poisonous  materials  are  no  longer  used,  but 
the  percentage  of  adulterations  is  no  less  than  formerly. 

Mr.  President,  as  you  know,  we  have  now  been  for  three 
days  practically  the  guests  of  the  Town  of  Windham,  and  of 

the  Qty  of  Willimantic,  and  it  is  with  great  pleasure  that  I  de- 

•  

sire  to  offer  a  resolution,  extending  to  the  Town  of  Windham, 
and  to  the  City  of  Willimantic,  and  to  all  who  have  aided  in 
making  our  convention  here  a  notable  success,  the  sincere 
thanks  of  this  Board  of  Agriculture. 

The  President.  You  hear  tiiis  resolution  as  presented  by 
the  Secretary.  It  is  duly  seconded.  All  those  in  favor  of 
passing  this  resolution  of  thanks  will  signify  by  saying  "  Aye." 
It  is  unnecessary  to  call  for  contrary  minds.  It  is  unanimously 
passed. 

I  think  there  is  no  further  business,  and  this  convention  will 
now  stand  adjourned. 
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Theodore  Sedgwick  Gold,  former  Secretary  of  the  Board  of 
Agriculture,  was  the  son  of  Dr.  S.  W.  Grold  of  Cornwall,  Conn. 

Bom  in  Madison,  N.  Y.,  March  2,  181 8,  died  March  20, 
1906,  at  his  home  on  Cream  Hill,  where  he  had  lived  for  sixty- 
four  years. 

When  he  was  very  young  the  family  returned  to  Connecti- 
cut and  lived  in  Goshen  until  after  his  graduation  from  Yale 
in  183& 

After  teaching  for  three  years  he  moved  to  the  ancestral 
farm  in  Cornwall  and  with  his  father  established  an  agricul- 
tural school,  which  they  continued  for  twenty-four  years. 

It  was  through  his  untiring  eflForts  and  belief  in  the  results 
to  be  obtained  that  the  Connecticut  Board  of  Agriculture  was 
established  in  1866  and  he  was  made  its  first  secretary,  which 
office  he  held  continuously  for  thirty-four  years.  Mr.  Gold 
also,  with  the  aid  of  others,  secured  the  establishment  of  the 
Connecticut  Experiment  Station,  the  first  in  this  country,  and  it 
has  proved  its  merit  by  holding  first  rank  with  any  in  the  world. 

He  was  officially  connected  with  the  Connecticut  Agricul- 
tural Society  from  its  banning  in  1853,  for  twenty  years 
Trustee  of  Storrs  School  and  Agricultural  College,  Member 
of  the  Board  of  Control  of  the  Connecticut  Experiment  Station 
from  its  establishment.  Fellow  of  the  A.  A.  A.  S.,  Member  of 
the  Am.  Pom.  Soc. ;  Am.  Forestry  Asso. ;  National  Geographic 
Soc. ;  Am.  Hist.  Soc.;  Conn.  Hist.  Soc.;  Conn.  For.  Asso.; 
S.  A.  R.,  and  Founders  and  Patriots. 

For  nearly  half  a  century  he  lectured  on  agricultural  sub- 
jects, having  delivered  a  course  of  lectures  at  the  Sheffield 
Scientific  School  in  i860.  At  one  time  editor  and  for  more 
than  sixty  years  a  contributor  to  the  agricultural  press. 

Mr.  Gold  was  always  a  student  from  his  infancy  to  his  last 
days,  an  extensive  reader  on  subjects  relating  to  science  and 
the  arts.  He  had  a  wide  acquaintance  with  men  of  learning 
and  prominence  throughout  the  country. 

As  a  farmer  always  progressive  in  his  methods  and  an 
early  importer  of  blooded  stock. 
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As  a  man,  life-long  friendships  attest  to  his  wcHth  and 


As  a  teacher  he  won  the  love  and  confidence  of  his  pupils. 

In  his  family  he  was  universally  loved  and  revered.  In  the 
Church  at  North  Comwall,  where  he  worshiped  for  sixty-four 
years  and  held  the  office  of  Deacon  for  over  thirty  years,  he 
always  stood  for  what  was  highest  and  best 

Mr,  Gold  lived  to  the  ripe  age  of  eighty-dght  with  powers 
of  mind  unimpaired  and  with  interest  unabated  in  all  things 
connected  with  his  farm,  the  State,  and  all  mankind. 
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The  substance  of  the  following  paper  was  presented  at  the 
annual  mid-winter  meeting  of  the  Board  of  Agriculture,  held 
m  Hartford  December  14-16,  1904,  but  the  Secretary  was  not 
at  liberty  to  publish  the  stenc^apher's  report  without  revision 
by  the  author,  which  serious  illness  prevented  until  too  late 
for  insertion  in  report  for  that  year. 

The  importance  and  permanent  value  of  the  paper  amply 
justify  its  insertion  here  and  the  thanks  of  the  Board  are  due 
Prof.  Gregory  for  revising  the  stenographer's  notes  for  publi- 
cation. 

THE  GEOLOGY  OF  CONNECTICUT  IN  RELATION 

TO  ITS  WATER  SUPPLY. 

By  Herbert  E.  Gregory. 

Professor  of  Geology  in  Yale  University. 

Whatever  may  be  said  of  man's  intellectual  and  spiritual 
endowments  he  is,  nevertheless,  an  animal,  and  as  an  animal  is 
controlled  by  his  geographic  environment,  and  he  must  adjust 
himself  to  temperature,  rainfall,  and  other  conditions  of 
climate,  and  is  dependent  upon  the  plant  and  animal  life  about 
him,  which  in  turn  are  dependent  upon  the  soil,  water,  and 
food  supply.  Man  is  not  the  swiftest  animal,  nor  the  keenest 
scented,  nor  the  keenest  sighted.  He  is  not  the  strongest  ani- 
mal nor  the  longest  lived.  He  has  won  out  in  the  struggle  for 
existence  and  has  established  his  supremacy  at  the  head  of  the 
animal  kingdom  simply  because  he  is  better  adjusted  to  his 
environment.  Man  has  been  remarkably  successful  in  modi- 
fying and  overcoming  his  natural  environment,  but  evidently 
within  limits.  He  cannot  prevent  the  lightning,  nor  make  a 
flood  plain  where  lofty  mountains  now  stand,  nor  cap  he  change 
a  desert  into  a  region  of  heavy  rainfall. 

No  factor  has  exerted  such  control  over  man's  advance- 
ment, civilization,  and  migration  as  the  supply  and  character  of 
water.  The  normal  human  adult  consumes  daily  about  4j4 
pounds  of  simple  liquids,  and  when  it  is  considered  that  this  is 
the  chief  part  of  his  food  supply,  and  at  the  same  time,  the 
part  which  is  most  liable  to  contain  harmful  organisms,  the 
importance  of  water  supply  is  readily  seen.  Furthermore,  the 
plants  on  which  man  depends  for  food  supply  require  enormous 
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amounts  of  water  to  bring  them  to  maturity.  It  requires  310 
tons  of  water  to  produce  a  ton  of  com,  and  in  order  to  produce 
a  ton  of  dry  oats  the  oat  plants  must  drink  522  tons  of  water. 
On  the  average  it  requires  325  tons  of  water  to  produce  one 
ton  of  dry  matter  in  the  common  field  crops. 

The  value  of  a  given  water  supply  for  domestic  purposes 
varies  with  the  locality  and  with  the  increase  of  population, 
and  accordingly  during  the  process  of  settlement  of  the  United 
States  dijierent  sources  of  water  have  been  used  and  abandoned 
in  turn.  The  first  European  emigrants  were  satisfied  with  any 
of  the  numerous  streams  of  fresh  water  which  enter  the  Atlan- 
tic from  the  well  watered  slopes  of  New  England  and  the 
coastal  plain.  But  the  streams  were  muddied  during  Boods 
and  in  times  of  high  water  the  water  courses  were  burdened 
with  accumulations  of  organic  matter  from  swamps  and 
marshes.  To  remedy  this  defect  cisterns  were  built  to  store  the 
rain  water,  as  is  now  common  in  Bermuda  and  certain  tropi- 
cal regions.  As  the  pioneers  made,  their  way  westward  their 
movements  were  controlled  by  the  water  supply.  Springs  de- 
termined the  location  of  camps,  and  many  a  1<^  cabin  built  by 
some  practical  frontiersman  near  an  abundant  spring  of  pure 
water  was  the  nucleus  about  which  has  grown  the  permanent 
village.  The  origin  of  the  water  in  the  spring  and  its  possi- 
bility of  exhaustion  did  not  attract  the  attention  of  the  settler, 
and  the  result  was  that  many  of  the  springs  became  contami- 
nated or  dried  up.  Certain  springs  known  to  the  Connecticut 
pioneers  seem  to  have  disappeared  entirely  from  the  landscape. 
With  the  change  from  hunting  and  lumbering  to  agriculture  a 
new  problem  in  the  water  supply  was  presented.  Much  of  the 
best  tillable  land  was  found  to  lie  above  the  water  courses 
where  there  were  no  springs ;  and  furthermore  the  cultivation 
of  the  uplands  resulted  in  polluting  and  decreasing  the  flow 
of  the  springs  lying  at  a  lower  level.  To  remedy  this  defect 
springs  were  deepened  and  holes  were  dug  where  seepage 
indicated  the  presence  of  water  near  the  surface.  These  .were 
the  first  wells.  As  the  demand  for  an  easily  accessible  supply 
of  water  increased  wells  were  dug  without  regard  to  surface 
indications  and  this  artificial  supply  soon  replaced  the  natural 
supply  from  streams  and  springs.  The  farm  or  the  village 
home  without  its  well  was  a  rarity,  and  the  water  supply  was 
satisfactory  both  as  to  quality  and  quantity.     However,  as  gen- 
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eration  succeeded  generation  and  the  population  increased,  the 
soil  beneath  bams,  houses,  and  fields  became  charged  with  cer- 
tain poisonous  products  which  found  their  way  into  the  wells. 
The  surface  wells  of  most  thickly  settled  regions  are  now  sub- 
ject to  contamination,  but  the  danger  is  not  readily  recognized, 
for  certain  kinds  of  filth  increase  the  clearness  and  sparkle  of 
the  water  and  add  an  agreeable  taste.  The  old  oaken  bucket 
is  no  longer  a  symbol  of  purity.  Windmills,  steam  pumps,  and 
iron  pipes  are  much  less  poetic,  but  far  more  conducive  to 
health.  At  the  present  time  the  nature  of  the  water  supply  is 
being  carefully  studied  and  the  tendency  everywhere  is  to  sink 
wells  of  small  diameter  and  of  great  depth  and  wherever  a 
sufficient  number  of  inhabitants  makes  it  profitable  to  store  up 
the  water  in  reservoirs  and  to  keep  it  constantly  under  the  sur- 
veillance of  trained  scientists. 

SOURCES  OF  WATER  SUPPLY. 

The  water  supply  of  the  earth  is  included  in  rivers,  lakes, 
and  ground  water.  In  the  first  instance,  the  world's  entire 
supply  is  the  rainfall,  which  is  controlled  in  its  amount  and 
periodicity  by  the  temperature  and  prevailing  winds,  so  that 
there  are  distributed  over  the  earth  regions  of  no  rainfall,  arid 
regions,  humid  regions,  and  regions  of  excessive  rainfall.  The 
rainfall  measured  during  one  year  in  Indio-Califomia  was  less 
than  i/io  of  an  inch,  and  in  Northeast  India,  at  Assam,  905 
inches  fell  in  a  year. 

Rivers.  Rivers  form  the  first  natural  water  supply.  They 
develop  on  land  surfaces  wherever  there  is  a  rainfall  and  the 
rocks  are  not  so  porous  as  to  take  up  all  the  water.  The  size 
of  the  stream,  its  system  of  tributaries,  and  the  shape  of  its 
valley  depend  upon  several  factors,  and  the  development  of  a 
complete  river  system  is  a  long  and  complicated  process. 
When  water  falls  on  a  new  land  surface  it  is  a  stranger  —  no 
rain-drops  have  been  there  before  it  and  no  rills  are  marked 
out  to  rivers  and  thence  to  the  ocean.  It  flows  down  any  of- 
fered slope  in  simple  channels  —  about  equally  spaced.  It  pays 
no  attention  to  the  character  of  the  rock  floor  beneath  —  hard 
rode  and  soft  are  equally  acceptable.  As  the  streams  enlarge, 
however,  they  soon  learn  to  select  the  softer  and  less  resistant 
xock  for  their  channels,  and  as  time  goes  on  they  become  more 
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and  more  adjusted  to  the  rock  structure  beneath.  The  Farm- 
ingtcai  River,  from  Farmington  to  Tariffville,  is  in  soft  strata ; 
so  is  the  Housatonic  for  some  distance  south  of  Canaan.  At 
Tariffville  and  New  Milford  these  same  streams  cut  through 
hard  rock. 

Not  only  the  river  system  but  the  shape  of  a  river  valley 
itself  depends  upon  the  character  of  the  rock  forming  its  bed. 
The  form  of  the  valley  also  depends  upon  the  length  of  time 
a  stream  has  occupied  its  present  channel,  t.  e.,  the  age  of  the 
valley.  In  accordance  with  rock  character  and  age,  rivers  have 
canons  and  gorges  or  wide,  o^'o.  valleys.  Rivers  differ  from 
each  other  and  parts  of  the  same  river  valley  show  marked 
difference  in  shape.  The  Scantic  is  very  unlike  the  Nauga- 
tuck.  The  Quinnipiac  Valley  at  Milldale  is  almost  a  plain, 
but  at  South  Meriden  there  is  barely  room  along  its  banks  for 
a  wagon  road.  The  valley  at  Milldale  is  some  millions  of 
years  old ;  that  at  South  Meriden  but  a  few  thousand.  The 
Connecticut  has  occupied  its  present  channel  for  a  few  million 
years  and  has  cut  a  rock-walled  valley  below  Middletown. 
During  the  same  time  it  has  widened  its  valley  at  Hartford  un- 
til it  stretches  from  Bloomfield  to  Rockville.  Below  Middle- 
town  the  Connecticut  found  hard  rock,  while  above  that  point 
it  encountered  soft  material.  Rivers  are  found  in  Connecticut 
in  all  stages  of  develc^ment. 

Lakes.  Hills,  valleys,  rivers,  and  lakes  are  not  permanent 
topographic  forms,  but  are  features  of  an  ever-changing  land- 
scape, and  it  is  only  by  poetic  license  that  we  may  speak  of 
eternal  vales  and  hills  "  rock  ribbed  and  ancient  as  the  sun," 
Lakes  have  a  shorter  life  history  than  most  scenic  forms. 
They  are  full-grown  when  the  valleys  are  still  young,  and  they 
die  long  before  the  hills  have  reached  maturity,  and  before  the 
rivers  have  developed  their  greatest  power.  It  is  only  when 
lands  are  in  their  infancy  that  lakes  abound,  before  the  enemies 
which  destroy  them  have  attained  full  strength.  Lakes  are 
hindrances  to  the  rain,  frost,  wind,  and  river  in  their  work  of 
land  sculpture.  So,  while  they  may  be  ornaments  of  topo- 
graphic youth,  they  must  be  sacrificed  to  the  demands  of  active 
life  stnt^le. 

Lakes  are  not  distributed  haphazard  over  the  world,  but  in 
accordance  with  definite  geological  principles.  In  the  United 
States  the  lakes  are  most  numerous  on  the  plains  from  New 
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England  to  North  Dakota.  The  drainage  system  in  this  region 
is  all  new.  Waterfalls  and  lakes,  which  are  always  youthful 
characters,  abound.  The  rivers  have  not  been  allowed  to  com- 
plete their  cycle  of  development.  The  even  course  of  their 
lives  was  broken  into  and  they  were  once  more  brought  back 
to  youth.  It  is  as  if  they  had  met  with  an  accident  —  the  acci- 
dent of  glaciation  —  which  renewed  the  youth  of  the  entire 
land  surface.  During  the  Glacial  Age,  when  the  world's  win- 
ter closed  in  and  the  great  ice  sheet  crept  down  from  the  north, 
it  took  entire  possession  of  the  land.  Living  forms  were  com- 
pelled to  migrate  or  perish.  Rivers,  hills,  and  valleys  had  no 
choice  but  to  submit  helplessly  and  to  see  their  life  work  com- 
pletely undone.  Because  of  its  great  weight,  its  slow  but  irre- 
sistible motion,  the  glacier  transformed  the  landscape  beyond 
recognition.  In  one  place  a  gorge  was  cut  in  solid  rock;  in 
another  a  river  system  with  its  thousands  of  tributaries  was 
completely  buried  under  debris.  Elsewhere  a  rugged,  pic- 
turesque landscape  was  transformed  into  a  featureless  plain. 
These  changes  wrought  by  the  glacier  in  the  landscape  must 
endure  for  ages.  Of  the  rivers  which  sprang  up  after  the  ice 
had  melted  some  were  able  to  find  their  former  channels,  many 
were  not.  Some  valleys  were  only  partly  filled,  some  complete- 
ly obliterated.  There  was  thus  presented  to  the  rainfall  a  new 
surface,  and  the  newly  formed  streams  wandered  about  over 
strange  lands,  and  in  the  absence  of  well-established  drainage 
many  depressions  were  left  without  an  outlet.  The  conditions 
were  right  for  the  birth  of  man}^  lakes ;  the  hollows  and  pockets 
filled  with  water,  and  the  water  bodies  must  remain  until  msu- 
ture  topc^aphy  is  re-established. 

During  the  Glacial  age  the  United  States  was  covered 
by  ice  north  of  a  line  running  across  Long  Island,  New  Jersey, 
Pennsylvania,  and  Ohio,  and  thence  west  and  northwest.  Be- 
cause of  the  complete  change  in  water  channels  due  to  glacia- 
tion, the  scenery  north  of  the  ice  limit  differs  markedly  from 
that  south  of  the  line.  The  southern  rivers  have  r^^larly  de- 
veloped tributaries  and  flow  in  valleys  corresponding  in  charac- 
ter to  their  age.  Northern  rivers,  especially  the  smaller  ones, 
have  gorges  and  waterfalls.  The  southern  States  have  few 
lakes,  the  northern  have  abundant  lakes,  ponds,  and  marshes. 
The  Century  Atlas  maps  show  no  lakes  in  Delaware,  Mary- 
land, West  Virginia,  Kentucky,  Tennessee,  Alabama,  and  Kan- 
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sas.  Connecticut  has  2t6  large  enough  to  be  represented  on  a 
map  of  the  same  scale.  Within  a  radius  of  25  miles  from 
Boston  there  are  180.  Minnesota  has  476  on  the  Century 
map,  and  Maine,  New  York,  Canada,  Michigan,  Wisconsin 
number  their  lakes  by  the  thousands.  In  fact  the  connection 
between  the  origin  of  lakes  and  the  former  presence  of  the  ice 
is  so  close  that  the  southern  extension  of  the  ice  lobes  could  be 
roughly  determined  by  mapping  the  lakes. 

Ground  Water.  The  water  which  falls  as  rain  up(Hi  the 
earth  is  divided  into  three  parts  —  that  which  is  evaporated, 
that  which  finds  its  way  directly  into  the  streams  and  forms 
rivers  and  lakes,  and  that  which  enters  the  ground,  to  remain 
there  for  a  longer  or  shorter  period  of  time.  The  fluctuation 
in  level  of  lakes  and  streams  shows  clearly  the  relation  of  the 
water  bodies  to  rainfall.  The  amount  of  water  in  the  ground 
is  likewise  intimately  connected  with  the  rainfall.  In  dry 
weather  the  water  in  wells  sinks  and  in  droughts  may  entirdy 
disappear.  Springs  are  strong  flowing,  or  intermittent,  or 
cease  altt^ether  in  accordance  with  the  variation  in  climate. 
The  amount  of  ground  water  depends  chiefly,  therefore,  upon 
the  amount  of  rainfall,  which  averages  between  2  inches  and 
600  inches  a  year.  Connecticut  receives  between  40  and  50 
inches  per  year. 

The  amount  of  water  which  enters  the  ground  is  dependent 
somewhat  upon  the  character  of  the  topography  and  the  tex- 
ture of  the  soil.  If  the  rain  falls  gently  more  goes  into  the 
ground ;  sometimes  all  of  it  enters.  If  the  surface  of  a  coun- 
try is  flat  it  will  evidently  take  in  more  rain  than  if  hilly,  and  if 
the  soil  is  loose  and  open  it  will  receive  more  rain  than  if  dense. 

Taking  the  earth  as  a  whole  22  per  cent,  of  all  the  rain  that 
falls  enters  the  rivers,  and  the  remaining  78  per  cent,  is  divided 
between  that  which  is  evaporated  and  that  which  enters  the 
ground.  Certain  rivers  of  New  South  Wales  take  only  2j^ 
per  cent,  of  the  precipitation ;  some  New  England  streams  carry 
over  50  per  cent.  The  amount  evaporated  is  relatively  small 
and  the  total  amount  of  ground  water  is  great  and  varies  with 
the  porosity  of  the  rocks  and  the  soil.  When  marbles  of  uni- 
form size  are  placed  together  it  is  found  that  the  pore  space 
equals  32  per  cent,  to  40  per  cent,  of  the  solid  parts.  Theo- 
retically, when  the  spheres  are  as  compact  as  possible  there  is  a 
minimum  porosity  of  25.95  per  cent  and  when  loosely  packed 
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may  reach  a  maximum  of  47.64  per  cent  So  long  as  the 
spheres  are  of  uniform  size  the  porosity  of  a  pile  of  large  mar- 
bles is  the  same  as  that  of  small  ones.  In  nature  the  grains 
are  not  like  marbles,  all  of  one  size,  and  are  not  tightly  com- 
pacted, so  that  the  porosity  of  sands  and  gfravels  falls  below  the 
theoretical  maximum  and  above  the  theoretical  minimum. 
Gialk  will  absorb  two  gallons  of  water  for  every  cubic  foot. 
Sandstone  consists  of  cemented  grains  and  is  so  constructed 
that  it  may  hold  20  to  30  per  cent,  of  its  weight  of  water. 
There  is  enough  water  in  the  sandstone  underlying  parts  of 
Minnesota  and  Wisconsin  to  make  a  lake  covering  those  States 
to  a  depth  of  50  to  100  feet.  Sand  may  contain  30  to  40  per 
cent  of  its  volume  of  water,  and  some  of  the  loamy  soils  near 
the  surface  of  the  ground  have  a  capacity  for  even  a  larger 
amount  Not  only  do  sands  and  sandstones  contain  water,  but 
every  known  rock  contains  a  larger  or  smaller  amount.  The 
densest  granite  known  in  this  country,  that  from  Montello, 
Wis.,  which  was  used  for  the  sarcophagus  of  Grant's  tomb  in 
New  York,  has  a  porosity  of  .237,  or  about  one-fourth  of  one 
per  cent. 

Ground  water  is  most  abundant  a  few  feet  below  the  sur- 
face and  decreases  in  amount  from  that  point  downward.  At 
great  depth  no  pores  can  exist ;  under  the  pressure  of  the  over- 
lying rock  all  spaces,  cavities,  and  pores  would  be  closed.  The 
depth  to  which  any  open  space  in  rocks  may  occur  is  about  six 
miles  below  the  earth's  surface. 

So  great  is  the  amount  of  ground  water  that  if  it  were  taken 
from  the  surface  rocks  down  to  that  depth  there  would  be 
sufficient  water  to  cover  the  entire  earth  with  an  ocean  3,000 
to  3,500  feet,  equal  to  one-third  as  much  water  as  in  the  present 
oceans.  This  great  amount  of  water  remains  in  the  ground 
from  year  to  year,  and  varies  in  its  amount  and  nearness  to  the 
surface  with  all  the  factors  which  determine  climate. 

The  level  below  which  rock  and  subsoil  are  always  full  of 
water  is  the  water  table.  This  water  table  is  not  a  horizontal 
plane  but  adjusts  itself  to  the  topography.  In  lakes  and 
swamps  it  is  at  the  surface.  It  is  at  less  depth  in  valleys  than 
on  hillsides,  but  it  bends  upward  and  downward  with  hills 
and  valleys,  and  in  a  humid  region  is  never  at  great  depth  be- 
low the  surface.  Wells  sunk  below  this  water  table  will  pro- 
duce water.     In  dry  seasons  the  water  table  recedes  from  the 
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surface,  and  if  wells  are  to  be  successful  they  must  be  sunk 
deeper.  The  fluctuation  of  the  water  table  with  the  supply  of 
water  is  well  shown  in  irrigated  regions.  Here  the  supply  is 
artificial,  in  other  cases  it  is  natural,  but  the  result  is  the  same, 
and  wells  sunk  in  such  a  region  will  be  dry  part  of  the  year 
unless  they  reach  a  depth  below  the  dry  water  table. 

The  water  contained  in  the  ground  does  not  remain  sta- 
tionary, but  wherever  the  land  is  above  the  level  of  the  sea  it 
has  a  drift  or  underground  flow,  usually  in  a  definite  direction. 
This  motion  of  ground  water  is  rarely  in  the  shape  of  a  definite 
stream  ;  only  in  limestone  re^ons  where  underground  draina^ 
has  been  established  do  such  phenomena  occur.  In  extreme 
cases,  as  in  parts  of  Kentucky,  all  the  water  flows  underground 
and  the  surface  channels  are  dry  over  many  square  miles.  In 
the  case  of  Kentucky  this  absence  of  surface  water  appears  to 
be  no  drawback,  for  other  beverages  supply. the  lack,  but  it  is 
a  decided  defect  in  the  scenery.  Ground  water  generally  forms 
no  streams,  but  moves  gradually  and  finds  its  way  between  the 
grains  comprising  the  rock.  The  rate  of  movement  is  very 
slow  indeed.  In  fine  sand  with  a  slope  of  ten  feet  to  a  mile 
ground  water  will  move  52  feet  per  year.  In  fine  gravel  it 
sometimes  attains  a  speed  of  a  mile  a  year.  By  suitable  study 
it  is  possible  to  determine  the  rate  and  direction  of  motion  of 
the  ground  water  for  any  given  place.  The  movement  of 
ground  water  has  an  important  relation  to  health.  Noxious 
water  may  flow  for  some  distance  before  being  purified  by 
natural  filtration,  especially  if  it  has  occapied  the  same  course 
for  many  years,  and  care  should  be  taken  in  the  location  of 
wells.  In  1872  a  typhoid  epidemic  broke  out  at  Lausanne, 
Switzerland,  and  it  was  found  that  the  polluted  water  had 
traveled  through  a  mile  of  sands  and  gravels. 

Ground  water  is  returned  to  the  surface  naturally  by 
springs,  or  artificially  by  wells  of  various  sorts.  Springs  are 
usually  due  to  one  of  three  causes :  they  may  be  outlets  for 
subterranean  streams,  like  Silver  Spring,  Florida,  or  Cascade 
Spring,  South  Dakota  ;'they  may  be  located  along  some  crack 
in  the  earth's  crust  and  thus  be  outlets  for  very  deep  water 
supply,  like  the  mineral  springs  of  Virginia,  and  many  Con- 
necticut springs  ;  and  finally  they  may  occur  at  the  contact  be- 
tween strata  of  open  texture  and  water-tight  layers.  Probably 
90  per  cent,  of  all  springs  belong  to  this  last  class.     The  water 
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saturates  the  upper  beds  down  to  some  impervious  layer  and 
then  follows  this  layer  out  to  the  surface.  Springs  located 
along  deep  cracks  show  little  or  no  variation  with  the  seasons. 
Springs  nearer  the  surface  may  become  intermittent  or  cease 
altc^^ether.      « 

With  this  outline  of  the  source  and  occurrence  of  potable 
water  in  mind  we  may  now  examine  some  special  features  of 
Connecticut  geology  to  see  what  factors  control  the  supply  in 
rivers,  lakes,  soils,  and  bed  rock. 

Rivers  of  Connecticut,  The  river  system  of  Connecticut 
has  a  long  and  varied  history.  Back  in  the  Cretaceous  age  of 
geological  time,  after  the  sandstones  and  lavas  of  the  Connecti- 
cut Valley  had  been  formed,  the  entire  State  of  Connecticut 
seems  to  have  been  worn  down  to  a  condition  approaching  a 
plain  at  sea  level.  Such  rivers  as  existed  on  the  plain  wan- 
dered back  and  forth  in  valleys  with  gentle  grade,  and  finally 
found  their  way  into  the  sea  to  the  east  and  to  the  south  across 
Long  Island.  The  plain  thus  formed  seems  to  have  risen  from 
the  sea  gradually  and  with  a  slight  tilt  to  the  southeast.  On 
this  plain  the  old  rivers  were  revived  and  new  rivers  began 
their  life  history.  The  streams  took  a  general  southeast  direc- 
tion in  accordance  with  the  slope  of  the  overlying  land.  Many 
of  the  Connecticut  rivers  have  maintained  this  original  direc- 
tion. The  Shetucket,  the  Hop,  the  lower  Connecticut,  the  up- 
per Farmington,  and  the  Housatonic  River  from  New  Milford 
to  Derby,  •  flow  in  channels  which  they  inherited  from  the 
Cretaceous  age.  Many  of  the  rivers  of  the  State,  however, 
occupy  courses  which  are  not  in  accord  with  the  structure  of 
the  Cretaceous  plain.  The  slope  of  the  State  is  northwest  to 
southeast  from  Bear  Mountain,  2,350  feet  in  height,  to  sea  level 
at  Stonington,  but  many  rivers  run  to  the  south  and  to  the 
north  in  directions  contrary  to  the  general  slope  of  the  land. 
The  factors  which  determine  the  directions  of  these  streams 
are  the  structure  of  the  rock  on  which  they  flow  and  the  modi- 
fications which  have  been  brought  about  by  the  presence  of 
an  ice  sheet.  The  common  brownstone  from  Portland  and 
Longmeadow  and  elsewhere  in  the  central  part  of  Connecti- 
cut was  laid  down  in  horizontal  beds  and  upon  them,  at 
three  diflFerent  times,  were  poured  out  lava  flows  100  to  400 
feet  thick.  These  beds  have  been  broken  and  uplifted  so 
that  they  dip  to  the  southeast,  and  subsequent  erosion  has 
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developed  prominent  hills.  The  Hanging  Hills,  Farmings 
ton  Mountain,  Cedar  Mountain,  Saltonstall,  TotcAet,  etc., 
have  thus  originated.  The  rock  floor  over  the  entire  State 
has  been  fractured,  cracks  and  ridges  produced  running 
chiefly  in  a  northeast- southwest  direction,  but  ^so  at  various 
angles  to  that  main  line  of  breaking.  Streams  would  follow 
readily  along  these  lines  of  fracture  and  it  is  believed  that 
many  of  the  larger  and  smaller  water  courses  of  the  State 
are  controlled  in  their  direction  by  the  uneven  topc^r34>hy 
produced  b}^  faulting.  In  certain  places,  as  west  of  Talcott 
Mountain,  the  rock  floor  was  of  such  softness  that  the  streams 
cut  out  a  valley  much  more  rapidly  than  in  other  places,  and 
regardless  of  the  original  slope  of  the  land,  the  stream  made 
its  way  along  the  line  of  least  resistance.  Thus  the  Farm- 
ington,  which  now  enters  the  Connecticut  at  Windsor,  ap- 
pears to  have  formerly  flowed  through  New  Britain  and 
later  entered  the  Sound  at  New  Haven.  By  the  process  of 
glacial  damming  and  the  flUing  of  channels  many  of  the  smaller 
Connecticut  streams  have  been  greatly  modifled  in  their  di- 
rection, and  flow  in  channels  which  evidently  are  abnormal. 
The  streams  at  Winsted  are .  good  illustrations  of  such 
changes. 

Taken  as  a  whole,  the  rivers  of  Connecticut  have  in- 
trenched themselves  in  rocks  which  absorb  but  a  small  portion 
of  the  water  that  falls  as  rain,  and  accordingly  the  rivers  cany 
to  the  sea  a  large  part  of  the  annual  precipitation.  A  series 
of  measurements  made  on  the  Connecticut  from  1871  to  1885 
shows  a  remarkable  uniformity  in  the  rainfall  and  in  the  per 
cent,  of  water  which  enters  the  river.  The  amount  of  annual 
run-off  varied  between  45  and  71  per  cent.,  and  the  rainfall 
between  43  and  50  per  cent,,  excluding  the  abnormally  low 
rainfall  of  1871.  An  examination  of  the  monthly  rainfall 
charts  shows  also  a  remarkable  uniformity  throughout  the 
year,  but  there  is  considerable  variation  in  the  per  cent,  of 
run-off.  The  smallest  amount  of  vrater  is  in  the  river  in 
September,  The  per  cent,  of  run-off  in  Connecticut  rivers  is 
very  large  and  is  in  striking  contrast  to  rivers  of  arid  and 
semi-arid  districts  where  a  very  small  portion  of  the  water 
which  fall  as  rain  is  represented  in  the  river.  Because  of 
the  regularity  in  rainfall  and  the  water-tight  drainage  basins 
certain  brooks  and  streams  in  Connecticut  that  are  not  lai^ 
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enough  to  be  noticed  in  atlases  carry  more  water  to  the  sea 
during  certain  seasons  of  the  year  than  great  rivers  like  the 
Rio  Grande  and  the  Colorado  River  of  Texas.  A  chart  show- 
ing the  discharge  of  the  Housatonic  River  at  Gaylordsville 
shows  considerable  variation,  but  there  is  enough  water  in  the 
stream  at  all  times  to  form  a  good  river.  The  Rio  Grande, 
on  the  other  hand,  varies  between  great  abundance  of  water 
and  stages  when  the  valley  of  this  large  stream  is  dry. 

There  is  no  lack  of  water  in  Connecticut  rivers,  and  as  a 
supply  for  household  purposes  the  river  waters  of  the  State 
are  by  nature  entirely  satisfactory.  Increase  in  population 
and  the  development  of  manufactures  have  made  the  river 
waters  of  little  value,  but  their  loss  of  value  is  due  to  artificial 
conditions  and  does  not  depend  upon  geological  structure 
of  the  State. 

Lakes  of  Connecticut  One  of  the  most  marked  features 
of  the  Connecticut  landscape  in  the  presence  of  lakes,  ponds, 
and  swamps.  They  owe  their  existence  almost  entirely  to  the 
fact  that  Connecticut  has  been  overridden  by  a  continental  ice 
sheet-  The  land  has  been  entirely  remodeled,  certain  valleys 
have  been  filled,  others  scooped  out.  Materials  of  different 
characters  have  been  widely  and  unevenly  spread  throughout 
the  State,  and  the  region,  which  perhaps  before  the  Glacial 
age  was  thoroughly  well  drained,  has  now  many  places  where 
the  water  remains  for  a  considerable  time  before  it  is  finally 
carried  into  the  sea. 

The  great  number  of  these  lakes  is  manifest  by  the  fact 
that  on  the  topographic  atlas  of  Connecticut  there  are  mapped 
1,026  lakes  and  420  swamps.  Lakes  owe  their  permanency 
to  the  fact  that  evaporation  is  not  so  great  as  the  supply  of 
water,  and  wherever  a  lake  occurs  it  is  an  indication  that  the 
water  table  or  level  of  ground  water  stands  permanently  up  to 
that  height.  In  regions  of  slight  rainfall  the  mineral  particles 
in  the  water  are  concentrated,  the  lake  becomes  salt,  and  may 
entirely  disappear  by  continued  evaporation,  leaving  nothing 
but  a  plain  of  muds  and  sands  carrying  a  high  per  cent  of 
salts  of  different  kinds.  The  lakes  of  Connecticut,  however, 
are  not  in  danger  of  extinction  in  this  way.  Their  outlets 
may  be  cut  down  and  the  water  thus  drained,  and  they  may  be 
filled  with  sediment  brought  in  by  muddy  tributaries,  but 
most  of  them  are  doomed  to  extinction  by  tiie  action  of  plant 
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life.  Lakes,  ponds,  swamps,  marshes,  and  tx^  are  members 
of  one  family  just  as  are  acorns,  oak  sprouts,  oak  trees,  and 
oak  stumps.  They  pass  through  a  life  history  to  ultimate 
extinction.  Probably  more  than  half  of  the  water  bodies 
which  dotted  the  landscape  in  glacial  time  have  disapf>eared, 
and  many  a  Connecticut  farmer  is  tilling  choice  bits  of  land 
which  formerly  were  covered  with  lake  water. 

The  lakes  of  Connecticut  are  a  favorite  source  of  water 
supply  for  cities,  and  nothing  can  be  better.  They  are  natural 
reservoirs  and  do  not  require  the  expense  of  constructing 
datns.  The  process  of  preparation  for  water  supply  is  chiefly 
clearing  out  of  undesirable  vegetation  and  protection  from 
pollution  by  outside  agencies. 

Ground  Water  in  Connecticut  So  far  as  they  concern  the 
ground  water  the  geological  formations  of  Connecticut  consist 
of  two  very  distinct  parts,  namely :  the  bed  rock  and  the  sur- 
face covering  of  loosened  material.  The  bed  rock  of  the  State 
consists  of  sandstones,  with  their  associated  lava  beds,  in  the 
center  of  the  State,  and  the  wide  stretch  of  metamorphic  and 
crystalline  rocks  which  occupies  the  remainder  of  the  State. 

The  crystallines  consist  of  limestones,  gniesses,  and  schists, 
with  some  granite  and  similar  rocks  locally  developed.  All  of 
these  rocks  are  of  very  great  antiquity  and  show  forms  of  struc- 
ture which  can  be  developed  only  at  very  great  depths  below  the 
surface  of  the  earth.  They  have  been  squeezed,  and  twisted, 
and  injected  with  hot  rock  and  hot  water  solutions,  and  have 
been  so  much  altered  that  it  is  now  next  to  impossible  to  de- 
termine the  nature  of  these  rocks  before  metamorphism  torfc 
place.  Their  structure  and  present  attitude  indicate  clearly 
that  they  are  the  bases  of  ancient  mountain  ranges,  probably 
rivaling  the  Southern  Appalachian  in  their  height  and  rugged- 
ness.  All  of  these  rocks  have  a  common  characteristic  in  that 
they  are  crystalline,  that  is,  composed  of  crystals  rather  than 
broken  grains  or  fragments.  These  crystals  are  placed  tightly 
against  each  other  and  oftentimes  interlocked  so  that  there  are 
no  open  spaces  between  them.  The  texture  of  the  rock  is  so 
dense  that  there  is  no  opportunity  for  water  to  circulate  around 
the  individual  crystals.  Such  rocks  are  clearly  not  favorable 
as  water-bearing  beds.  They  contain  some,  but  always  a  small 
amount  of  water,  rarely  over  i  per  cent.  A  well  sunk  in  such 
rock  is  apt  to  be  a  failure,  or,  at  the  most,  furnish  a  scant  sup- 
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ply.  Rocks  of  this  character  are,  however,  oftentimes  filled 
with  joints  and  cracks  which  are  not  due  to  the  original  tex- 
ture of  the  rock,  but  to  the  movements  of  the  earth's  crust 
which  have  taken  place  since  the  rock  was  formed.  Under 
such  circumstances  crystalline  rocks  —  granites,  gneisses,  and 
schists  —  contain  a  large  amount  of  water,  but  it  is  not  evenly 
distributed,  and  it  is  a  chance  that  a  particular  well  will  be 
sunk  in  such  a  way  as  to  take  in  the  water  occupying  the 
crevices.  Reports  have  come  to  me  from  places  in  this  State 
where  wells  have  been  completely  abandoned  or  used  only  dur- 
ing rainy  seasons  because  they  have  been  sunk  in  unjointed 
crystalline  rocks.  It  is  such  rock  that  forms  the  beds  of  the 
upper  tributaries  of  the  Connecticut,  and  which  enables  that 
river  to  receive  such  a  large  share  of  the  water  which  falls  as 
rain. 

The  bed  rock  of  the  Connecticut  Valley  district,  reaching 
from  New  Haven  to  Thompsonville,  and  extending  from  Mix- 
ville,  Bristol,  and  North  Granby  on  the  west  to  Middletown, 
Glastonbury,  and  Hazardville  on  the  east,  is  a  sandstone  of 
various  grades  of  fineness,  from  clay-shales  to  conglomerates 
containing  pebbles  two  or  three  feet  in  diameter.  These  rocks 
are  made  of  grains  more  or  less  closely  cemented  together 
with  iron,  clay,  and  lime.  There  is  considerable  space  about 
these  grains,  which  may  be  occupied  by  water  and,  as  a  rule, 
each  grain  is  surrounded  by  a  film  of  water.  Such  rocks, 
therefore,  are  very  favorable  for  water-bearing  beds  and  may 
contain  as  much  as  30  per  cent,  of  their  volume.  Wells  sunk 
in  the  sandstone  in  Connecticut  yield  abundantly,  are  rarely 
abandoned,  and  rarely  do  they  need  to  be  dug  to  great  depths. 
In  the  list  of  wells  in  Connecticut,  published  in  Bulletin  No. 
102,  U.  S.  Geological  Survey,  it  will  be  seen  that  a  great  num- 
ber of  the  strongest  flowing  and  most  satisfactory  wells  and 
springs  of  the  State  are  located  in  the  sandstone  belt. 

The  surface  covering  of  rock  in  Connecticut  is  almost  en- 
tirely of  glacial  origin.  The  soil  formed  during  thousands  of 
years  of  exposure  to  the  atmosphere  and  water  has  been  re- 
moved and  carried  to  the  south.  If  a  hilltop  in  Connecticut  is 
compared  with  one  south  of  the  glacial  line  a  great  difference 
will  be  noted.  The  southern  peak  shows  rock  fragments  in 
all  stages  of  decay,  which  have  weathered  from  the  mass  un- 
derneath.    They  are  part  of  the  bed  rock  and  have  been  de- 
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con^Kwed  in  place  by  the  action  of  the  atmosphere.  The  top 
of  a  Connecticut  peak  is  seen  to  be  rounded  off  and  cut  down 
to  solid  rock.  No  bowlders  fonned  by  decomposition  occur 
on  it.  Formerly  this  peak  resembled  the  one  from  Virginia, 
Another  noticeable  feature  of  the  soil  covering  in  Connecticut 
is  the  fact  that  loose  materials  lie  directly  upon  solid  polished 
rock  beneath.  There  is  no  gradual  change  from  loose  soil  to 
firm  rock,  but  an  abrupt  transition.  Furthermore,  the  soil  is 
often  composed  of  rock  entirely  different  from  that  on  which 
it  rests.  It  has  plainly  been  carried  to  its  present  position. 
South  of  the  limit  of  glaciation  there  is  a  gradual  transition 
from  soil  to  unchanged  rock. 

This  material  deposited  by  the  glacier  is  of  two  main 
classes,  — -  the  till  or  bowlder  clay  and  the  stratified  drift. 

Till  is  the  material  left  by  the  glacier  and  came  in  part  from 
that  which  was  underneath  the  ice,  and  in  part  from  the  frag- 
ments at  the  side  and  on  top  of  the  ice.  It  is  a  jumbled  mass, 
unstratified,  and  composed  of  materials  of  all  sorts  and  of  all 
sizes.  It  contains  clay  and  small  pebbles  and  large  bowlders. 
The  bowlders  may  be  like  the  bed  rock  underneath  and  may 
have  no  relation  to  it  From  the  nature  of  the  till  it  is  evi- 
dent that  nothing  like  definite  water-bearing  beds  can  occur  in 
it  and  that  different  parts  of  this  mass  can  contain  different 
amounts  of  water.  Where  the  clays  and  sands  are  arranged 
in  roughly  parallel  position  the  conditions  are  favorable  for 
heavy  water  supply.  Where  the  amount  of  clay  is  very  large 
the  conditions  are  not  favorable.  In  general  the  till  is  of  suffi- 
cient coarseness  to  contain  a  large  amount  of  water,  but  it  is 
difficult  to  predict  the  character  of  the  water  supply  or  its 
amount. 

Where  till  layers  rest  directly  on  the  rock,  particularly  on 
hill  slopes,  conditions  are  favorable  for  springs,  and  many 
springs  and  wet  water  seeps  of  this  type  are  found  throughout 
the  State.  Till  occupies  most  of  the  highlands  of  Connecticut 
and  is  spread  generally  over  the  bed  rock  to  a  thickness  varying 
from  a  few  feet  to  over  loo  feet.  The  till  in  valleys  is  gen- 
erally underneath  the  stratified  sands  and  gravels. 

SlratiHed  Drift  is  made  up  of  materials  deposited  by  gla- 
ciers, but  the  materials  have  been  carried  by  water  from  the 
melting  of  the  great  ice  sheet  and  distributed  over  the  valleys 
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and  lowlands,  so  that  as  the  material  is  now  found  it  has  the 
appearance  of  water  deposits   rather  than  glacier  deposits.  / 

Because  of  its  method  of  deposition  stratified  drift  is  always  in  \ 

layers  and  the  coarse  material  and  fine  material  are  separated 
from  each  other.  Layers  of  coarse  gravels  and  sands  of  dif- 
ferent grades  and  classes  are  interbedded,  and  a  section  cut 
through  the  stratified  drift  shows  ordinarily  considerable  varia- 
tion in  texture.  These  sands  and  gravds  contain  a  large 
amount  of  pore  space  and  water  occupies  them  up  to  30  or  40 
per  cent,  of  their  volume.  Sands  are  the  great  water-bearing 
beds  and  wells  sunk  in  them  below  the  level  of  the  ground 
water  are  certain  to  have  an  adequate  supply.    However,  the  I 

level  of  ground  water  in  sand  is  liable  to  fluctuate  more  than 
that  of  bowlder  clay  or  bed  rock,  and  it  is  advisable  to  sink 
wells  to  a  depth  somewhat  below  the  water  table.  So  great 
an  amount  of  water  is  contained  in  stratified  drift  that  it  is  the 
custom  in  Connecticut  to  sink  a  number  of  wells  in  close  prox- 
imity to  a  considerable  depth  below  the  level  of  ground  water 
and  to  use  them  as  a  single  reservoir.  For  instance,  on  the 
New  Haven  plain  the  sands  are  saturated  at  a  depth  of  less 
than  20  feet,  and  wells  sunk  to  depths  below  that  point  have  a 
supply  of  water  in  proportion  to  their  depth.  The  gymnasium 
at  Yale  University  is  supplied  by  twenty  of  these  wells  driven 
closely  together. 

The  water  supply  of  Connecticut  constitutes  the  mineral 
wealth  of  the  State.  Abandoned  lands  are  being  bought  for 
summer  homes  and  the  essential  condition  of  purchase  is  an 
adequate  and  satisfactory  water  supply  from  lake,  spring,  _or 
well.  Moreover,  there  are  few  farms  in  the  State  which  would 
not  give  greater  )delds  of  hay  and  grain  crops  if  the  amount 
of  available  water  were  increased.  I  expect  to  see  the  day 
when  irrigation  is  generally  practiced  in  Connecticut.  There 
is  abundant  water  in  rivers  and  lakes  for  the  purpose ;  it  needs 
only  to  be  differently  distributed.  A  careful  detailed  study  of 
the  water  supply  of  the  State  and  of  the  geological  factors 
which  control  it  would,  I  think,  result  in  added  wealth  of  crops 
and  added  value  of  the  State  as  a  summer  resort. 
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Connecticut  Patrons  op  Husbandry 

FOR  1906. 


OFFICERS   OF  CONNECTICUT   STATE  GRANGE. 

Master,  O.  S.  Wood,  Ellington. 
Overseer,  B.  A.  Pick,  Bristol. 
Lecturer,  L.  H.  Healy,  N.  Woodstock. 
Steward,  F.  P.  Johnsom,  Warren, 

Assistant  Steward,  H.  W.  Amduws,  Brookfield  Center. 
Chaplain,  Rxv.  F.  Countbyuan,  Stony  Credc 
Treasurer,  N.  S.  Platt,  New  Haven. 
Secretary,  H.  R  Loouis,  Glastonbury. 
Gate-Keeper,  E.  F.  Hutchinson,  Andover. 
Ceres,  Mrs,   Nelui  A.  Ox)k,  Haroden. 
Pomona,  Mas.  Addh  C.  Hyde,  Brooklyn. 
Flora,  Mas.  Hattix  J.  Wblton,  Plymouth. 
Lady  Steward,  Mbs.  May  K.  Taylos,  Lebanon. 
Annual  Meeting  the  Second  Tuesday  in  January. 


ExBCunvK  CouunTEE. 


H.  F.  ForrER,  North  Haven,      . 

Tttm  expires  HOT 

P.   B.   SiBUY.   Danielson, 

"          "        I9C8 

J.    H.    Hali,    South    Glastonbury, 

"      igo9 

0.  S.  Wood,  m  oMcio,  . 

"      1908 

H.   E.   Looms,  tx  ofReto. 

-        I9CB 

FlNAircx  Coiiuimi. 

H.  C.  Dunham,  Middletown.  J.  H.  Bi.akeman,  Oronoque. 

G.  A.  HoFSOM,  East  Wallingford. 
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COMMITTEES  FOR  1906. 

Woman's  Work. 

Mrs.  Mary  W.  Phipps,  Prospect. 

Deputies. 

Geo.  a.  .Hopson,  General  Deputy,  East  Wallingford. 
Central  Pomona,  No.  i,  Hubert  S.  Blake,  New  Britain. 
Quinebaug  Pomona,  No.  2,  C.  H.  Potter,  North  Woodstock. 
East  Central  Pomona,  No.  3,  Andrew  Kingsbury,  Rockville. 
Mt  County  Pomona,  No.  4,  J.  H.  Putnam,  Litchfield. 
New  Haven  County  Pomona,  No.  S,  W.  S.  Hine,  Derby. 
New  London  County  Pomona,  No.  6,  C.  E.  Staples,  Colchester. 
Excelsior  Pomona,  No.  7,  F.'  M.  Candee,  Naugatuck. 
Seaview  Pomona,  No.  8,  R  H.  Wright,  Clinton. 
Fairfield  County  Pomona,  No.  9,  W.  J.  Wood,  Westport. 
Hou't'ic  Valley  Pomona,  No.  10,  Gilbert  A.  Vincent,  Kent. 

Board  of  Arbitration. 
The  Executive  Committee,  Overseer,  and  Lecturer. 

The  Patrons'  Mutual  Fire  Insurance  Company. 

President,  Geo.  Austin  Bowen,  Woodstock. 
Vice-President,  D.  H.  Carrier,  Glastonbury. 
Treasurer,  B.  C.  Patterson,  Torrington. 
Secretary,  Chas.  E.  Bacon,  Middletown. 

Annual  Meeting,  Third  Tuesday  in  February. 
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REPORT  OF  THE  TREASURER. 


-CsAS.  A.  Thompson  »» 


State  Boabd  or  Aaicm-Tont, 


1904 

Dr.               Ct 

July   I. 

Balance  amount  in  treasuir. 

$3.a93A) 

"    16. 

D.W.  Patten, 

ti9.6a 

Aug.  It. 

Case,  Lockwood  &  Brainard  Co.,  . 

120.9s 

No».  la 

L.  A.  ainton. 

61.00 

"     « 

B.  C.  Patterson,      . 

139.79 

Dec.  16. 

Sedgwick  &  Casey. 

5.00 

"     ** 

Allyn  House. 

3S1-7S 

"     " 

F.  H.  Stiles, 

7S-a> 

"     " 

M.  P.  Delano, 

40.50 

"     - 

Martha  Van  Rensselaer,      . 

Saoo 

«     » 

For  railroad  fares  of  delegates,     . 

135  x» 

"     " 

New  Dom 

34.00 

"    aa 

Wm.  H.  Honiss,      . 

90OT 

"     " 

James  B.  Palmer,     . 

129.50 

"     " 

L.  B.  Harris,    .... 

39-94 

-     2& 

Herbert  E.  Gregory, 

as-oo 

1905- 

Jan.    3. 

I.  C  Fanton 

20.75 

«       a 

E.  G.  Seeley. 

78.09 

-       " 

C  A.  Thompson,      . 

4i6a 

«       " 

Edmund  Halladay,   . 

39.25 

"       " 

Seaman  Mead. 

30.9a 

„       „ 

Charles  E.  Chapman, 

29.10 

I       /• 

N.  S.  Piatt, 

8.88 

N.  G.  Williams, 

13-74 

"       " 

Case,  Lockwood  &  Brainard  Co.,  . 

97  JO 

"       " 

J.  E.  Wing,    .... 

77.00 

"      5- 

One-half  State  appropriation. 

$ij5oxio 

"      7. 

H.  I.  Spalding, 

aaoo 

"      " 

W.  P  Andross, 

aSMj 

"      " 

D.  W.  Patten, 

15^5 

Feb.    a. 

James  F.  Brown 
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Feb.    2. 

L.  A.  Qinton,            .           .           .           , 

$33.01 

m        M 

John  Coombs,          .           .           .           . 

15.00 

Mar.  25. 

L.  A.  Qinton,           .           .           .           . 

5-00 

Apr.  26. 

Will  H.  Barron,  Jr., 

578 

M            M 

Burroughs  &  Hopkins  Co., 

4.74 

May    I. 

Edmund  Halladay, 

33.25 

4C           M 

L.  A.  Clinton,          .           .           .           . 

15.13 

M           M 

A.  D.  Shamel,          .          .          .          . 

38.77 

«           « 

R.  W.  Simpson,       .           .           .           , 

S.26 

Jane  6. 

Charles  F.  Roberts, 

80.10 

a        M 

C  L.  Beach,  .           .           .           .           , 

11.78 

M           « 

C  A.  Thompson, 

9.49 

"      20. 

Cooper  Curtis,          .           .           .           , 

15.50 

F.  A.  Holden,         .          .          .          , 

1.65 

«           M 

By  one-half  State  appropriation,  . 

$1,750.00 

July   I. 

J.  C.  Fanton,            .           .           .           . 

45.60 

tt           M 

I.  C.  Fanton, 

34.55 

M           M 

Charles  £.  Chapman, 

34.60 

«           M 

N.  G.  Williams,       .           .           .           , 

21.17 

«          M 

Charles  A.  Thompson, 

58.35 

M          M 

James  F.  Brown,      .           .           .           . 

661.07 

«          M 

Edmund  Halladay,  . 

35.30 

«        a 

James  B.  Palmer,     . 

26.57 

tt          W 

E.  G.  Seeley, 

21.50 

*t        U 

Seaman  Mead, 

5.30 

t       u 

Case,  Lockwood  &  Brainard  Co.,   . 

63.10 

«           M 

Balance  amount  in  treasury. 

3.192.38 

$6,793.80  $6,793.80 

^is  is  to  certify  that  we  have  examined  the  accounts  of  the  Treas- 
hTCT  oi  the  State  Board  of  Agriculture  and  found  them  correct 

Seaman  Mead, 

D.  W.  Patten,  V  Auditors. 

Chas.  R  Chapman, 

J^y^  X,  1905. 
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state  of  Connecticut. 

PUBLIC  DOCUMENT  No.  32, 


FIFTEENTH  REPORT 


OF  THB 


D^^VIRY  COMMISSIONER, 


MADE  TO  THE  GOVERNOR, 


A.  D.  1905, 


FOR  THK 


VEAR   ending    SEPTEMBER   30,    1905. 


Ordbrbd  Printed  by  thb  Lbgisi«aturk. 


TORRINGTON,  CONN. : 

THK  TOftBINOTON  PRINTING  COMPANY, 

1905. 


fU  BLIC  A.T10N 

APPROVED  BY 

XHB  BOARD  ON   CONTROI.. 


state  of  Connecticut 

DAIRY  COMMISSIONER'S  OFFICE 

Room  54,  Oapltol,  Hartford. 

Telephone  Cai.i„  165  i. 

JOHP<  ^.  NOBLE,  ROBSRX  O.  EATON, 

Commiaaioner.  Deputy  Commiaaioner, 

MISS  HBI^EN  FT.  POND, 

Clerk  and  Stenographer. 


To  His  Excellency,  Henry  Roberts,  Governor  of  the  State  of 
Connecticut : 
Sir:  In  accordance  with  the  provisions  of  the  General  Statutes 
I  herewith  have  the  honor  to  submit  my  report  for  this  department 
for  the  fiscal  year  ending  September  30th,  1905. 

Respectfully, 

JOHN  B.  NOBLE, 
,    Dairy  Commissioner. 


REPORT. 


The  work  of  this  department  during  the  year  covered  by  this  re- 
port has  been,  in  the  main,  satisfactory  and  productive  of  good 
results.  We  have  made  thorough  and  systematic  investigation  all 
over  the  State  and  during  the  year  the  work  has  at  no  time  been 
relaxed.  On  the  contrary,  we  have  endeavored,  at  all  times  to 
carry  out  to  the  best  of  our  ability  all  the  provisions  of  our  pure 
food  laws. 

We  have  been  very  much  gratified  to  learn  that  the  efforts  of 
this  department  are  sustained  and  upheld  by  the  public  in  general 
and  by  the  press  more  than  ever  before. 

Food  being  necessary  to  sustain  life;  it  is  necessary  that  it 
should  always  be  free  from  harmful  ingredients.  And,  in  case 
harmless  adulterants  are  used,  the  article  should  be  plainly  label- 


6  DAIRV   COMMISSIONER  S  SBPOKT. 

led  SO  that  there  could  be  no  deception;  and  so  that  consum 
could  know,  at  all  times,  just  what  they  are  purchasing.  Th' 
are  necessary  as  regards  health  and  from  a  financial  standpoint 


OLEOMARGARINE. 

The  mantifacture  and  sale  of  oleomargarine  in  the  United  Sta 
has  decreased  very  largely  since  the  passage  of  the  so-called  Gn 
Bill  in  1902,  which  requires  a  tax  of  loc  on  all  colored  oleom 
garine  and  ^c  on  all  uncolored. 

There  is  no  colored  oleomargarine  sold  in  Connecticut,  at 
present  time.  The  uncolored  is  used  to  some  extent.  This  m 
be  sold  and  used  according  to  the  provisions  of  our  law,  uli 
requires  that  signs  be  displayed  in  stores,  bakeries,  restaurai 
hotels  or  wherever  used  or  sold. 

We  have  made  a  careful  inspection  of  all  places  where  it  is  U! 
or  supposed  to  be  used  and  always  insist  on  this  provision  of 
law  being  carried  out. 

There  have  been  efforts  put  forth  at  every  Congress,  since 
passage  of  this  law  to  secure  its  repeal  but  it  has  been  so  clea 
shown  that  there  was  always  a  constant  effort  on  the  part  of  nu 
dealers  throughout  the  country  to  sell  this  product  for  genu 
creamery  butter  to  the  great  detriment  of  all  dairymen  and  o 
sumers  in  general  that  these  efforts  have  proved  futile. 

The  law  is  now  safely  fixed  and  we  think  no  effort  can  seci 
its  appeal.  We  have  fifteen  licensed  oleomargarine  dealers 
the  state.  One  is  a  large  wholesaler.  There  has  been  a  gr 
deal  of  ingenuity  displayed  by  oleomargarine  manufacturers 
cause  their  product  to  look  like  yellow  butter  and  still  not 
liable  under  the  law.  Most  of  these  devices  have  failed.  Tl 
use  quite  a  percentage  of  pure  creamery  butter  in  its  manufacti 
and  this  is  allowable  if  the  butter  has  not  been  artificially  color 
This  helps  to  give  the  product  a  slightly  yellow  cast. 

Wc  have  examined,  during  the  year,  over  fifteen  hundred  g 
eery  stores  and  some  of  them  several  times.     In  this  inspect; 
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we  have  examined  all  of  the  butter  sold  in  order  to  see  if  there 
were  any  oleomargarine  on  the  market  and  also  to  see  if  there  was 
any 

RENOVATED  BUTTER 

kept  for  sale;  and  if  the  provisions  of  our  renovated  butter  law 
were  being  complied  with  in  regard  to  stamping. 

There  is  quite  a  large  quantity  of  renovated  butter  sold.  Much 
of  this  is  a  very  good  product  and  it  is  a  legitimate  product  of  food 
if  sold  for  what  it  is. 

The  National  law  requires  that  all  print  renovated  butter  must 
be  stamped  with  the  words  "Renovated  Butter"  on  the  print  and 
also  the  wrapper.  Tub  Renovated  must  be  stamped  on  the  tub  and 
on  the  top  of  the  butter  in  the  tub.  But  when  these  tubs  are  put 
into  the  dealers'  cases  and  the  words  "Renovated  Butter"  are  re- 
moved from  the  top  of  the  butter  in  the  tub,  there  is  no  means 
by  which  the  consumer  may  know  what  the  butter  is.  Our  law 
requires  that  all  this  butter  shall  be  stamped  with  the  words 
"Renovated  Butter"  on  the  wrapper  in  printed  letters  not  less  than 
one-half  inch  in  length,  of  plain  Gothic  style.  Notices  have  been 
sent  to  all  dealers  that  the  provisions  of  this  law  must  be  complied 
with. 

Examinations  of  the  diflferent  stores  show  that  most  dealers  are 
complying  with  this  law,  having  their  paper  stamped,  or  printed, 
as  required  by  law. 

Occasionally  we  have  found  some  dealers  who  through  ignor- 
ance or  for  other  reasons  have  neglected  to  do  this.  If  this  is 
continued  after  our  examination,  prosecution  follows. 

It  is  not  right  that  renovated  butter  should  come  in  competition 
with  pure  dairy  or  creamery  butter,  without  the  purchasers' 
knowledge.  It  is  a  legitimate  article  of  trade  but  it  must  be  sold 
for  what  it  is. 

VINEGAR. 

The  law  regulating  the  manufacture  and  sale  of  vinegar  is  im- 
portant because  it  interests  all  those  who  are  manufacturing  a 
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pure  cider  vinegar,  and  also  it  is  unjust  to  all  consumers  who  wish 
a  pure  cider  vinegar  to  receive  a  cheaper  article  made  from  acid, 
etc. 

In  our  investigations  through  the  state  we  find  that  the  pro- 
vision of  our  law  requiring  that  the  cask  shall  bear  the  vin^ar 
maker's  name  and  address  is  not  always  complied  with.  Dealers 
purchasing  vinegar  should  look  very  carefully  to  this  and  sec  that 
the  cask  is  properly  stamped  or  labelled.  Some  dealers  purchase 
a  cheap,  manufactured  compound,  and  then  sell  it  for  pure  cider 
vinegar  to  the  unsuspecting  consumers.  In  several  cases  we  have 
found  Malt  vinegar  sold  as  Cider  vinegar. 

The  department  has  been  obliged  to  bring  several  prosecutions 
under  this  law.  The  same  principal  applies  to  vinegar  as  to  other 
food  products — they  must  be  sold  for  what  they  are  and  no  articles 
injurious  to  health  must  be  employed  in  their  manufacture. 

Malt  vinegar,  Acid  vinegar,  etc.,  must  not  be  sold  as  a  Cider 
vinegar.  All  who  do  this,  do  so  at  their  own  risk  and  are  liable  to 
prosecution. 

LARD. 

The  sale  of  lard,  in  this  State,  is  quite  large — both  pure  and 
compound. 

Compound  lard,  which  is  usually  a  mixture  of  lard  and  cotton 
seed  oil  is  a  legitimate  article  of  trade  but  it  must  be  sold  as 
"Compound  Lard." 

We  have  had  quite  a  number  of  prosecutions  during  the  year 
for  dealers  who  were  selling  this  compound  lard  as  pure  lard. 

Compound  lard  is  stamped  on  the  package  containing  it.  with 
the  word  "Compoun<i"  but  the  consumer  does  not  see  this,  and  so, 
many  times,  gets  a  cheap  mixture  of  lard  and  cotton  seed  oil  when 
they  suppose  they  arc  purchasing  pure  lard. 

One  party  advertised  in  his  store  window  '"Pure  Leaf  Lard,  loc 
per  lb."  Some  of  this  was  purchased  and  was  found  to  contain  a 
large  percentage  of  cotton  seed  oil.  The  dealer  was  prosecutea 
and  paid  his  fine. 
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We  insist  that  compound  lard  shall  be  sold  for  just  what  it  is, 
and  that  consumers  must  not  be  imposed  upon,  or  deceived. 

LABELLING. 

The  correct  labelling  of  all  food  products  is  a  matter  of  great 
importance  in  the  enforcement  of  all  pure  food  laws,  and  is  a  re- 
quirement insisted  upon  at  all  times  by  this  department. 

Many  articles  are  so  labelled  as  to  be  very  misleading.  In  the 
case  of  flavoring  extracts,  the  label  on  the  bottle  sometimes  shows 
that  there  are  ingredients,  the  names  of  which  do  not  appear  on 
the  carton.  As  very  few  people,  when  purchasing  an  extract, 
look  at  the  bottle,  we  believe  that  it  is  right  and  just  that  the 
carton  should  be  labelled  so  as  to  correctly  inform  the  purchaser 
the  composition  of  the  article.  The  same  applies  to  all  articles 
put  up  in  cartons. 

Some  of  the  flavoring  extracts  have  also  been  found  to  be  very 
deficient  in  oil,  so  that  they  were  of  little  strength.  One  New 
York  house  criticised  the  result  of  our  analysis  very  strongly  re- 
gparding  their  lemon  extract.  We  insisted  that  our  analysis  as 
taken  by  our  chemist  was  correct  and  that  their  lemon  extract  was 
very  deficient  in  lemon  oil.  This  firm  had  another  examination 
made  in  New  York  after  which  they  wrote  me  that  the  Connecticut 
chemist  was  right  and  that  in  the  future  another  method  would  be 
adopted  by  them  for  extracting  the  oil  and  making  their  extract ; 
and  they  would  send  only  such  extracts  as  were  of  good  quality  to 
Connecticut. 

COFFEE,  PEPPER  AND  SPICES. 

Quite  a  number  of  the  samples  of  the  above  food  products, 
analyzed  at  the  Experiment  Station  have  been  found  to  be  badly 
adulterated.  Returns  to  this  department,  from  the  station,  show 
ithat  there  has  been  quite  an  improvement  in  the  coffee  on  the 
market  from  what  it  was  a  few  years  ago  but  there  is  still  con- 
siderable ground  coffee  sold  in  bulk  and  otherwise,  adulterated  to 
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quite  an  extent.  Adulterants  used  are  cereal  products,  peas  an< 
chicory. 

A  good  many  cases  of  adulterated  pepper  have  been  found 
Wheat  products,  ground  coffee  hulls,  olive  stones  and  mair 
products  have  been  found  mixed  with  pepper;  and  cayenne  ha 
been  found  artificially  colored. 

When  our  notice  was  sent  to  the  retail  dealers,  regarding  thes 
adulterations,  one  wholesale  house  in  particular  was  notified  b 
the  retailer.  They  insisted  that  there  must  be  some  mistake  fo 
they  bought  their  pepper  ground  from  a  New  York  house  whic 
sold  them  only  pure  goods.  We  took  samples  from  the  saii 
wholesale  house  of  this  same  pepper,  had  one  of  the  firm  examin 
it  under  the  microscope  with  the  chemist  at  the  Experimer 
Station.  After  this  examination,  he  was  perfectly  satisfied  tha 
there  was  a  very  large  percentage  of  foreign  products. 

Mustard  has  been  found  to  be  adulterated  largely  with  whe^ 
flour  and  tumeric,  wheat  flour  being  used  as  the  adulterant  an 
tumeric  for  a  coloring  matter.  This  cheapens  the  article  ver 
materially  and  is  a  direct  fraud  on  the  consumer, 

OLIVE  OIL. 

This  has,  in  several  cases,  been  found  to  contain  quite  a  pec 
centage  of  cotton  seed  oil. 

Dealers  must  understand  that  where  they  sell  an  article  lik 
this  adulterated  with  some  substitute  which  is  not  injurious  t 
health  they  must  label  it  so  as  to  plainly  state  of  what  it  i 
composed. 

PRESERVATIVES. 

One  of  the  worst  forms  of  violation  of  our  pure  food  laws 
the  use  of  preservatives  or  antiseptics. 

One  section  of  our  law  states,  'That  an  article  shall  be  deeme 
adulterated  if  it  contains  poisonous  ingredients  which  shall  rendc 
such  article  injurious  to  the  health  of  the  party  consuming  it;  ( 
if  it  contains  any  antiseptic  or  preservative  not  evident,  and  m 
known  to  the  purchaser  or  consumer." 
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We  have,  in  connection  with  the  Experiment  Station,  taken 
quite  a  number  of  examinations  in  this  line  during  the  year ;  and 
in  the  coming  year  we  are  to  cover  a  still  broader  field,  taking  hi 
more  food  products  in  our  examination — and  in  our  endeavor  to 
stop  the  use  of  these  antiseptics  and  preservatives  or  have  the  food 
product  labelled. 

We  find  boric  acid,  or  borax  is  used  quite  extensively  in  various 
kinds  of  food  products.  The  question  as  to  whether  these  articles 
are  injurious  to  health  has  often  been  raised.  On  this  point  we 
take  the  liberty  to  refer  to  the  statements  of  H.  W.  Wiley,  Chief 
of  the  Bureau  of  Chemistry  in  the  Department  of  Agriculture  at 
Washington. 

In  his  report  to  the  Hon.  James  Wilspn,  Sec'y  of  Agriculture, 

he  states,  "When  boric  acid  or  its  equivalent  in  borax  is  taken  in 

food,  in  small  quantities — ^not  exceeding  half  a  gram  a  day — no 

notable  effect  is  immediately  produced.    In  cases  of  long  continued 

use  of  small  doses,  or  larger  doses  for  a  shorter  period,  medical 

symptoms  show,  in  many  cases,  a  manifest  tendency  to  diminish 

the  appetite  and  produce  a  fullness  and  uneasiness  in  the  stomach, 

which  in  some  cases  results  in  nausea.    A  sense  of  fullness  in  the 

head,  which  is  often  manifested  in  a  dull  and  persistent  headache ; 

and  in  some  instances  sharp  and  well  located  pain.    Where  boric 

acid  is  used  to  the  amount  of  four  or  five  grams  per  day,  it  results 

in  most  cases  in  loss  of  appetite  and  inability  to  perform  any  kind 

of  work." 

Dr.  Wiley  also  states  that  of  course  it  is  not  to  be  denied  that 

both  borax  and  boric  acid  are  recognized  as  valuable  remedies  in 

medicine ;  but  the  fact  that  any  remedy  is  useful  in  medicine  does 

not  appear  to  logically  warrant  its  use  at  any  other  time. 

The  doctor  has  made  a  very  careful  subject  and  has  conducted 
scientific  examinations  to  prove  these  points. 

We  can  readily  see  by  the  above  that  it  is  dangerous  for  anyone 
to  use  these  preservatives  to  any  great  extent  in  their  food.  If 
they  do  ill  results  will  be  very  likely  to  follow. 

While  we  have,  in  the  past,  done  quite  a  little  work  along  these 
lines  the  growing  use  of  these  preservatives  or  the  endeavors  to 
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use  them  warrant  our  taking  more  energetic  measures  than  ever 
before  to  stop  their  use  without  labelling.  This  will  be  one  of  the 
important  parts  of  our  work  during  the  coming  year, 

COMMERCIAL  FEEDING  STUFFS. 

The  law  regulating  the  sale  of  Concentrated  Commercial  Feed- 
ing Stuffs  is  one  of  importance  to  all  consumers  in  the  State. 
The  provisions  of  this  law  have  been  fully  explained  in  previous 
reports  and  the  law  has  been  sent  to  all  dealers.  This  law  in 
connection  with  all  the  laws  under  which  this  department  is 
working  is  now  published  in  pamphlet  form  and  can  be  had  by 
any  one  upon  application  to  this  office.  Under  this  law  the  manu- 
facturer or  dealer  must  have  his  name  and  address ;  name  of  the 
feeding  stuff ;  and  the  percentage  of  crude  fat  and  protein  brandeJ 
on  each  bag  or  put  on  a  tag  attached  to  the  package. 

In  our  examinations  throughout  the  State  we  find  that  some  of 
the  manufacturers  fail  to  send  the  analyses  of  their  feeding  stuffs 
upon  shipment  of  their  goods  in  bulk.  This  should  always  be  done 
and  dealers  should  insist  upon  receiving  same.  We  find,  also, 
some  of  the  feeds  which  are  sold  in  bags  are  not  branded  or  tagged 
as  the  law  requires.  We  would  call  the  attention  of  all  dealers  to 
this  and  warn  them  that  this  law  must  be  complied  with. 
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OUR  PURE  FOOD  LAWS. 

The  pure  food  laws-of  Connecticut  are  now  printed  in  pamphlet 
form  and  can  be  had  upon  aJ)plication,  by  anyone,  to  this  office. 

We  have  special  laws  governing  the  sale  of  Imitation  Butter,  | 

Renovated  Butter,  Tub  Butter,  Vinegar  and  Molasses,  which  are 
administered  by  this  department.  Our  general  pure  food  law  and 
the  law  regulating  the  sale  of  Concentrated  Commercial  Feeding 
Stu£Fs  are  carried  out  by  the  Experiment  Station,  at  New  Haven, 
in  connection  with  department. 

Said  Experiment  Station  have  taken  a  large  number  of  samples 
of  food  products  and  analyzed  them  during  the  year ;  and  in  accord 
with  the  provisions  of  the  pure  food  laws  have  returned  to  this 
department  a  record  of  all  those  samples  which  were  found  adul- 
terated together  with  the  name  of  the  adulterant.  Upon  the 
receipt  of  these  returns  from  the  Experiment  Station  this  depart- 
ment has  at  once  sent  notice  to  the  dealer  from  whose  stock  the 
samples  were  taken,  said  notice  being  by  registered  letter  con- 
taining a  printed  form  which  is  filled  out  with  the  name  of  the 
dealer,  the  article  sold,  the  label,  date  of  purchase,  and  by  whom ; 
together  with  the  result  of  the  analysis  and  the  name  of  the 
adulterant ;  and  a  copy  of  the  section  of  the  law  relating  to  this 
point.  After  this  registered  letter  has  been  sent  and  the  receipt 
therefor  returned  to  this  office  this  department  then  makes  an 
examination  of  the  stores  where  these  articles  were  sold  and  if 
the  same  kinds  are  found  on  sale  samples  are  again  taken  and 
if  the  analysis  again  shows  adulteration  the  parties  are  prosecuted. 

The  following  are  the  results  of  examinations  under  our  special 
law  and  those  returned  to  this  department  from  the  Experiment 
Station. 
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EXAMINATIONS  OF  BUTTER. 


i^urnham  Brothers,  Greenwich,  Gold  Medal  Prinu. 

[napp  &  Studwell,  Greenwich, 

Clover  Leaf  Print,  Gold  Medal  Print  Gold  Medal  Tub,  Renovatjd 

Tub. 
)aln  &  Hackett,  Greenwich.  Gold  Medal  Prints,  Gold  Medal  Tub. 

.  L.  Mahoney,  Greenwich, 

Fancy  Elgin,  Butternut  Prints.  Gilt  Edge  Creamery  Tub. 
i.  A.  Finch.  Greenwich, 

Falrburg  Tub,  Gold  Medal  Tub,  Gold  Medal  Prints. 
:.  A.  MoBhler,  Greenwich, 

Gold  Seal  Prints,    Gold  Seal  Tub.  Fox  River  Prints.    Fox  River 

Tub,    Gold   Medal   Prints.    Pinney  &   Geddes  Golden  Rod   Tuo, 

Gilt  Edge  Tub,  Rockdale  Tub. 
ohn  Boles.  Greenwich.  Gold   Medal  Tub,  Gold  Medal  Prints. 

LCker,  Merrill  &  Condit  Co.,  Greenwich. 

.Rockdale  Prints.  Mayflower  Prints.  Ancehat  Prints.  Elgin  Tub. 
lohen  Bros.,  Greenwich, 

Gold   Medal  Tub.   Renovated   Tub.   Gold   Medal   PrInU.  Petit  ft 

Read  Printa. 
!.  M.  Rich.  Greenwich,  Gold  Modal  Tab. 

I.  D.  Tuttle,  Greenwich, 

Roaemary  Prints.  W.  I.  Young  &  Co.  Creamery  Tub. 
Windsor  Dairy,   Greenwich,  Windsor  Prints,   Renovated   Tub. 

'.  H.  McGee.  Stamford,  Rockdale  Prints. 

».  S.  Brown,  Stamford,  Gold  Medal  Tubs,  Gold  Medal  Prints. 

Empire  State  Tea  Co. 

T.  Barnett,  Mgr.  Stamford,  Clover  Farm  Creamery  Tub. 

L.  O.  Weed.  Stamford, 

Elgin  Creamery,  Tub,  Stamford  Creamery  Prints, 
.cker  Merrill  &  Condit  Co.,  Stamford, 

Mayflower  Prints.  Ancehat  Prints.  Mayflower  Tub. 
lamuel  Price,  Stamford, 

Spring   Branch   Creamery.   Western   Creamery   Tub,    Gold   Seal 

Prints. 
I.  L.  Wood,  Stamford,  Fatrbury  Creamery  Tub,  Falrbury  Prints. 
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I.  L.  Smallhom,  Stamford,  Gold  Medal  Printa,  Falrbury  Creamery  Tub. 
C.  E.  Knapp.  Stamford,  Rockdale  Prints. 

Branch  of  Brown  &  Webb,  Stamford.  John  Scholl  &  Bro.  Tub. 

Lord  &  Weir,  Stamford,  Gold  Medal  Prints. 

P.  W.  Shea,  Stamford,  Western  Creamery  Tub. 

Thos.  Pregaiso,  Stamford.  Tub  Butter. 

CoDSol.  Milk  &  Cream  Co., 
W.  P.  Waterbury  Mgr.,  Stamford, 

Creamery  Butter  made  at  Creamery,  Sweet  Butter. 
N.T.  Provision  Co.,  Stamford,  Gold  Medal  Print.  Scholls'  Creamery  Tub. 
H.  S.  Deskham.  Stamford. 

GK>ld  Medal  Prints,  Standard  Creamery  Prints,  Western  Cream- 
ery Tubs. 
Geo.  A.  Ferris,  Stamford, 

Gk>ld  Medal  Prints,  Gold  Medal  Tub,  Renovated  Tub. 
C.  L.  Reece,  Stamford, 

Gold  Medal  Tub,  Vermont  Creamery  Tub,  Renovated  Tub,  Gold 

Medal  Prints. 
C.  Anderson  &  Co.,  Stamford,  Western  Creamery  Tub. 

Brown  &  Webb,  Stamford,   Gold  Medal  Prints,  Western  Creamery  Tub. 
Abe  Cohen,  Stamford,  Gold  Medal  PrIniH. 

J.  Sullivan,  Stamford,  Best  Creamery  Tub. 

Morris  Gordon,  Stamford,  Gold  Medal  Tub. 

Wm.  Barton,  Stamford,  Brookfield  Creamery  Tub. 

G.  E.  Fredericks.  So.  Norwalk, 

Falrbury  Creamery  Tub,   Renovated   Buttor. 
Central  Food  Co.,  So.  Norwalk, 

J.  Schoirs  Creamery  Tub,  Spring  Branch  Creamery. 
Chas.  E.  Seymour,  So.  Norwalk, 

Bridge  water  Creamery  Tub,  Bridge  water  Creamery  Prints,  Go'd 

Medal  Tub. 
Lorenzo  Dibble,  So.  Norwalk,    Gold  Medal    Tub,  Gold  Medal    Prints. 
Lee  Tea  &  Butter  Store,  So.  Norwalk, 

Best  Tub  Butter,  Oakland  Tub  Butter,  Good  Table  Butter,  Gold 

Medal  Prints. 
United  Grocery  Co.,  So.  Norwalk, 

Gold  Medal  Prints,  Elgin  Creamery  Tub. 
M,  Vogel,  So.  Norwalk,  Western  Creamery  Tab. 

L.  Joseloff,  So.  Norwalk, 

Falrbury  Creamery  Tub,  Gold  Medal  Prints,   Gold  Medal  Tub, 
Edwin  Wilcox,  So.  Norwalk, 

Falrbury  Creamery  Tub,   Aspetuck   Creamery   Prints. 
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N.  T.  Grocery  Co.,  So.  Norwalk,  Elgrtn  Creamery  Tub. 

H.  F  Clark,  So  Norwalk,  Meadow  Gold  Print. 

C.  Becker.  So.  Norwalk.  Weatem  Creamery  Tub. 

P.  D.   Lawton,   So.  Norwalk, 

Palrbury  Creamery  Tub.   Fairbury  Creamery  Print,   St.  Albans 

Print,  Renovated  Tub. 
The  New  Century  Market,  So.  Norwalk,  Gold  Medal  Prima. 

Plnney  &  Benedict.  Norwalk,  St.  Albans  Print,   St.  Albans  Tub. 

C.  L.  Glover.  Norwalk,  Gold  Medal  Prints,  Western  Tub  Butter. 

N.  W.  Benedict.  Norwalk,  St.  Albans  Creamery  Tub. 

The  Union  Grocery  Co.,  Norwalk.  Brookfleld  Creamery  Tub. 

Raymond  ft  Co..  Norwalk,  Gold  Seal  Tub,  Oold  Seal  Print. 

Betts  &  Van  Buren,  Norwalk,  St.  Albans  Prints,  Fairbury  Ttb. 

Grand  Central  Grocery  Co.,  Norwalk,  John  Scholia'  Creamery  Tub. 

New  York  Grocery  Co.,  Norwalk. 

ElEln  Creamery  Tub.  Renovated  Prints. 
The  Great  Atlantic  &  Pacific  Tea  Co..  Norwalk,  Blerln  Creamery  Tub 
C.  Beers,   Danbury.  Aspetuck  Creamery  Tub. 

W.  B.  Baldwin,  Danbury.  Fairbury  Creamery  Tub,  Clover  Farm  Prlnis. 
Q.  S.  Brasted,  Danbury,  Renovated  Prints.  Sage  Prints, 

R.  Krakow.  Danbury,  Renovated  Butter  Prl'i'.^ 

The  Danbury  Market,  Danbury,  Renovated  Prints. 

J.  Knowlton.  Danbury,  Brookfleld  Creamery  Prints. 

M.  McPhelenny  Est.,  Danbury. 

Brookfleld  Creamery  Tub.  Brookfletd  Creamery  Prints. 

C.  R.  Travis  &  Son,  Danbury,  Dairy  Butter  In  Stone  Pots. 
E.  C.  Marcloch  &  Bro.,  Danbury.  BrookBeld  Creamery  Print. 
N.  Y.  Cash  Store, 

C.  Anderson  &  Co.  Prop.  Danbury,  Elgin  Creamery  'I'ub. 

D.  E.  Katcham,  Danbury,  Western  Creamery  Tub,  Gold  Medal  Prln<& 
Mike  Cavotl,  Danbury,  Renovated  Tub,  Renovated  Prints. 
Q.  H.  Vermllyea,  Danbury. 

Fairbury   Creamery   Tub,    Ashton    Creamery    Prints,    Western 

Creamery  Tub. 
Danbury  Grocery  Co..  Danbury,  Brookfleld  Creamery  Tub. 

The  Vlllase  Store,  Danbury, 

Western  Creamery  Tub,  YUtase  Store  Prints. 
Robertson  &  Menzles,  Danbury,  Gold  Seal  Print,  Gold  Seal  Tub. 

D.  W.  Ehle,  Danbury. 

Gold  Medal  Tub,  Renovated  Prints,  Gold  Medal  Prints, 
Great  Atlantic  &  Pacific  Tea  Co.,  Danbury,  Elgin  Creamery  Tub. 

M.  J.  Barrett,  Danbury,  Gold  Medal  Prints,  Renovated  Prints. 
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H.  J.  Shanley,  Danbury* 

St.  Albans  Tub,   Palrbury  Tub,   Gold   Medal  Tub,   Gold  Medal 
Prints. 

C.  Charles,  Danbury.  Farmers  Butter. 
A.  Jardon,  Danbury,  Falrbury  Tub,  Gold  Medal  Prints, 
Mrs.  P.  McGrath,  Danbury,  Gold  Seal  Prints. 
Mrs.  Gelda,  Danbury,  Brookfleld  Prints. 
Danbury  Grocery  Co.,  Danbury,  Brookfleld  Creamery  Tub. 
Mrs.  F.  Oetzel,  Danbury,  Gold  Medal  Print,  Brookfleld  Print. 
Lena  Libertina,  Danbury,  Renovated  Prints,  Creamery  Tub. 
P.  McBnemey  &  Sons,  Derby,  Gold  Medal  Tub,  Goshen  Creamery. 
Alexander  Horbal,  Derby,  Western  Creamery  Tub,  Renovated  Tub. 
G.  DsEiadik,  Derby, 

Rogers  Farm  Dairy  Tub.  Gold  Medal  Prints,  Sweet  Tub. 

Morris  Shield,  Derby,  Western  Creamery  Tub. 

D.  Vaccaro,  Derby,  Gold  Medal  Prints. 
Derby  Cash  Market,  Derby,  Gold  Medal  Prints. 
City  Market,  Derby,  Gold  Medal  Prints. 
N.  T.  Cash  Grocery,  Derby,  Elgin  Creamery  Tub,  Renovated  Print. 
Peoples  Grocery  Co.  (Logan  Bros),  Derby,  Elgin  Creamery  Tub. 
Geo.  C.  Schuessler,  Derby,  ColoniaJ  Creamery  Print. 
D.  M.  Welch  St  Son,  Derby, 

Falrbury  Creamery  Tub,  Renovated  Tub,  Berkshire  Hills  Print. 
Andsager  &  Plumb,   Derby, 

Meadow   Gold   Creamery,   Renovated   Tub,   Gold   Medal   Prints, 

Renovated  Prints. 
Wray  ft  Co.,  Shelton, 

Gold  Medal  Tub,  Renovated  Tub,  Gold  Medal  Prints,  Renovated 
Prints,  St.  Albans  Prints. 

The  Wheeler  Co.,  Shelton, 

Western  Creamery  Tub,  Goshen  Creamery,  Renovated  Prints. 

J.  C.  Beard,  Shelton, 

St  Albans  Creamery  Tub,  Gold  Medal  Prints,  Silver  Spring  Print. 

D.  Donovan,  Shelton, 

A.  C.  Creamery,  Tub,  Western  Creamer^'  Tub,  Farmers  Butter. 

George  P.  Cook,  Shelton, 

Gold    Medal    Prints,    Ashton    Prints,    Fairburg   Creamery   Tub, 
Brookfleld   Prints.   Farmers   Prints. 

J.  L.  Ballou,  Shelton, 

St.  Albans  Creamery  Tub,  York  State  Tub,   St  Albans   Prints. 
R.  F.  Cuddihy,  Derby, 

Gold  Medal  Tub,   Gold   Medal  Print.   Mad   River  Valley  Print, 
Diadem  Print,  Renovated  Print, 
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T.  Bergln,  Derby,  Gold  Medal  Prints,  Western  Creamery  Tub. 

Chaa.  P,  Rowan,  Derby,  Ashton  Creamery  Prints. 

Shaw  &  Greene,  Derby,  Fairbury  Tub,  Aahton   Prints. 

James  McBnerney,  Derby, 

Clover    Hill    Print,    York   State   Creamery   Tub. 
G.  W.  Coggswell,  Derby, 

Aspetuck  Creamery  Print,  Gold  Medal  Tub,  Gold  Medal   Print, 

A.  H.  Tudkln.  East  Derby,  Gold  Medal  Tub. 

B.  E.  Dunbar  ft  Co.,  East  Derby,  Rockdale  Creamery, 
J.  Morey,  Bridgeport,  Western  Creamery,  Clover  Lie&f  Tub. 
J.  A.  Ronan.  Bridgeport,  Diadem. 
Robert  W.  Parrott,  Bridgeport, 

Palrbury  Creamery  Tub,   Egremont  Creamery   Prints, 
Logan    Brothers,    Bridgeport,  Elgin    Creamery    Tub. 

W.  B.  Meyer,  Bridgeport,  Western  Creamery  Tub. 

John  Reuther,  Bridgeport,  York  State  Creamery  Prints. 

J.   B.  Sullivan,  Bridgeport, 

York  Stale  Creamery  Tub,   Renovated  Tub,  Gold   Medal   Printi 
jL'sse   Lund    (Star   Market),   Bridgeport,  Western   Creamery   Tub 

M.  M.  Nagle.  Bridgeport,  Keystone  Prints 

Great  A.  &  P.  Tea  Co.,  Bridgeport,  Elgin  Creamery  Tub 

J.  Schwarzkopf,  Bridgeport, 

Western   Creamery   Tub,    Diadem    Prints 
The  Village  Store,  Bridgeport, 

Village    Store    Prints,    Western    Creamery    Tub 
A.   M.  Galla,   Bridgeport,  Creamery  Tub 

A.  L.  Rome.  Bridgeport, 

Gold   Medal  Tub,   Gold   Medal  Prints.   Renovated   Tub 
R.   Neupert,   Bridgeport,  Renovated   Tub.    Renovated    Print* 

A.  Fraenza,  Bridgeport, 

Renovated    Tub,    Colonial    Creamer    Prints 
M.  Boone,  Bridgeport,  Best  Creamery  Tub 

A.   B.    Reich,   Bridgeport,  Best   Creamery  Tub 

D.  J.  Kenney,  Bridgeport,  Western  Creamery  Tub,  Renovated  Tut 
Mrs.  A.   Rablnowskl.  Bridgeport,  Gold  Medal  Tub 

Geo.  A.  Robertson,  Bridgeport, 

Egremont  Creamery  Prints,  Iowa  Creamery  Tub.  Iowa  Cream 

ery  No.   2,   Renovated  Prints. 
Bridgeport  Public  Market,  Bridgeport, 

York  State  Creamery  Tub,  Western  Creamery  Tub,  Imltatloi 

Creamery   Tub,   Renovated   Prints,   Lyme  Creamery   Prints. 
Bommos  &  Blitz,  Bridgeport,  Brooklleld  Creamery  Print* 
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The  Great  A.  &  P.  Tea  Co.,  Brldgreport,  Elgin  Creamery  Tub. 

R.  T.  Whiting.  Bridgeport, 

fnington    Creamery    Prints.   iKeystone    Creamery    Tub. 
H.  Isenberg  &  Co..  Bridgeport,     . 

Gold  Medal  Tub,  Gold  Medal  Prints,  Renovated  Tub,  Renovated 

Prints. 
Mrs.  A.  J.  Rehwinkle,  Bridgeport,  Lenox  Creamery  Prints. 

Chas.  McCarthy.  Bridgeport,  Gold  Medal  Tub,  Cooking  Butter. 

J.  J.  Conway,  Bridgeport, 

Diadem    Creamery   Tub,    Western  -Creamery    Tub. 
Lewis  Brothers,  Bridgeport, 

Palrbury   Creamery   Tub,   York   State    Creamery   Tub,    Granby 

Prints. 
Q.  A.  Mayer,  Bridgeport.  Brookfield  Creamery  Prints. 

G.  C.  &  A.  L.  Stewart,  Bridgeport,  Heath  Prints.  Elgin  Creamery  Tub. 
Wm.  Chew,  Bridgeport,  Egremont  Prints,  Western  Creamery  Tub. 
G.  W.  Whitney,   Bridgeport, 

Egremont  Prints,  Western  Creamery  Tub,   Gold   Medal   Prints. 
I.  'Oppenheln,  Bridgeport, 

Gold  Medal  Prints,  Western  Creamery  Prints. 

D.  E.  McNamara,  Bridgeport,  Renovated  Prints.  Gold  Medal  Tub. 
The  Village  Store,   Bridgeport, 

Elgin  Creamery  Tub,   Village   Store  Prints. 
J.  Goldberger,  Bridgeport,  Keystone  Creamery  Pripts. 

Logan,  Brothers,  Bridgeport,  Western  Creamery  Tub. 

Geo.  E.  Elwood,  Bridgeport,  Keystone  Tub,  Keystone  Prints. 

W.  H.  Redding,  Bridgeport, 

Keystone  Prints,   Renovated   Prints,  Western  Creamery  Tub. 
S.  E.  Vincent,  Bridgeport, 

Western    Creamery    Tub,    Western    Creamery    Prints. 

E.  Lundin,  Bridgeport, 

Gold    Medal    Prints,    Rogers    Farm    Dairy    Tub. 
Wheeler  &  Co.,  Bridgeport,  Palrbury  Creamery  Tub. 

The  Coe  &  White  Co.,  Bridgeport, 

Elgin  Creamery  Tub,   Renovated   Prints,   Rockdale   Prints. 
J.  Lffshltz,  Bridgeport,  Western  Creamer^'  Tub. 

S.  Majoney    (Main  St.  Butter  Store),  Bridgeport, 

Extra   Elgin   Creamery   Tub,    Second    Creamery   Tub,    Cooking 
Tub,   Egremont  Prints. 
B.  Llebsher  &  Son,  Bridgeport,  Western  Creamery  Tub. 

E.  A.  Sherwood,  Bridgeport,  Brookfield  Creamery  Tub. 

Edward  Finlan,  Bridgeport, 

H.  H.  Creamery  Prints,  York  State  Creamery  Tub. 
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A.   Ruenn,   Bridgeport, 

Palrmount   Creamery   Prints,   Clover   Ijeaf   Creamery  Tub. 
M.  M.  Burch,  Bridgeport, 

Egremont   Creamery    Prints,    Western   Creamery  Tub. 
S.  Sllverstone,  Bridgeport,  Gold  Medal  Tub,  Gold  Medal  Prints. 

A.   Lung,   Bridgeport,  York   State  Creamery  Tub. 

T.  A.  Lockhart,  Bridgeport, 

Egremont    Prints,    Diadem    Prints,    Renovated    Prints. 

D.  E.    McNamara,    Bridgeport, 

Best  Creamery  Tub,  Renovated  Tub. 

C.  Oppenheim.   Bridgeport, 

Gold    Medal    Tub,    Gold    Medal    Prints.    Renovated   Tub. 
A.  J.  Keane,  Bridgeport, 

Diadem  Creamery  Prints,   Hunters  Paradise  Farm  Prints. 
Richard  Schmidt, 

Western    Ci^amery    Tub,    S^,    Albans    Creamery   Tub. 
J.  F.  Kelley,  Bridgeport,  Western  Creamery  Tub. 

E.  Wright,  Bridgeport,  Gold  Medal  Prints. 
T.  Halsey,  Bridgeport,  Gold  Medal  Tub,  Gold  Medal  Prints. 
Jj.  M.  Lund,  Bridgeport,  Gold  Medal  Prints,  Western  Creamery  Tub. 
The  Logan  Bros.  Co.,  Bridgeport,  Elgin  Creamery  Tub. 
Osborne  Bros.,  Bridgeport,  Extra  Creamery  Tub,  Diadem  Prints. 
Chas.  W.  Held.  Bridgeport,  Keystone  Prints. 
E.  R.  Foote,  Bridgeport, 

Western   Creamery  Tub,   Renovated   Tub,   Egremont  Creamery 
Prints. 
John  Mondezeski,  Bridgeport, 

Renovated   Tub,   Western   Creamery  Tub. 

D.  E.   McNamara,   Bridgeport, 

Western  Creamery  Tub.  Renovated  Prims. 
Geo.  O'Connell,   Bridgeport, 

Diadem    Creamery    Prints,    Western    Creamery  Tub. 
R.  Dietz.  Bridgeport,  Gold  Medal  Tub. 

Joseph   Zbytsriewskl,   Bridgeport,  Renovated  Tub. 

P.    Shapiro,    Bridgeport,  Gold    Medal   Tub. 

J.  J.  Linehan,  Bridgeport, 

St.  Albans  Creamery  Tub,  Egremont  Prints,  Renovated  Prints. 
John  F.  Chattos,  Bridgeport.  Brookfleld  Creamery  Prints. 

S.    Jontos,    Bridgeport, 

Extra   Creamery   Tub,    Brookfleld   Creamery   Prints. 
Ed.   Troy,   Bridgeport.  Best  Ceamery  Tub,   Gold   Medal   Prints. 

D.  Caiman,   Bridgeport,  Qold  Medal  Tub. 
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P.  D.  Lyons.   Brldgreport,         Egremont  Prints.  Elgin  Creamery  Tub. 
M.  W.   Dick,    Bridgeport,  Western   Creamery   Tub. 

H,  Hayward,  Bridgeport,  Egremont  Creamery  Prints. 

1*116  Logan  Bros.  Co.,  Bridgeport,  Elgin  Creamery  Tub. 

John  Frank,   Bridgeport, 

Gold    Medal    Prints,    Egremont    Prints,    Brookfield    Creamery 

Prints. 
Rudolph,  Baumann.  Bridgeport, 

Egremont  Creamery  Prints,  Standard  Creamery  Tub,   Western 

Creamery  Tub. 
Anton  Basserman,  New  Haven, 

York  State  Creamery  Tub,  Franklin  County  Prints,  Gold  Medal 

Prints,   "Renovated    Prints. 
John  A.  Doyle,  New  Haven, 

Falrbury  Creamery  Tub,   Ashton   Creamery  Prints. 
T.  J.  Coffey.  New  Haven,  Gold  Medal  Tub,  Gold  Medal  Prints. 

Morris  Kent,  New  Haven,  Renovated  Tub,  Gold  Medal  Prints. 

P.  Collett,  New  Haven,       Ck>ld  Medal  Prints,  Falrbury  Creamery  Tub. 

D.  Hickey.  New  Haven,  Gold  Medal  Tub,  Gold  Medal  Prints. 

Mrs.  J.  Brody.  New  Haven, 

St.  Albans  Creamery  Tub,  Renovated  Prints. 
J.  J.  Dennan.  New  Haven, 

Gold  Medal  Tub,  Gold  Medal  Prints,  Falrbury  Creamery  Prints. 

Falrbury  Creamery  Tub. 

Wm.  Webber,  New  Haven,  York  State  Creamery. 

Wm.  Slsbe,  New  Haven,  York  State  Creamery  Tub. 

R.  Hanrahan,  New  Haven,  Gold  Medal  Prints. 

H.  J.  Finnegan,  New  Haven,  Gold  Medal  Tub.  Gold  Medal  Prints. 

McGovern    Bros.,   New   Haven, 

Gold  Medal  Tub,  Falrbury  Creamery  Tub,  St.  Albans  Cream- 
ery  Prints. 

G.  J.  Russell,  New  Haven,  Falrbury  Creamery  Tub. 

M.  McGarey,  New  Haven.  Cambridge  Creamery  Prfnts. 

James  Harhen.  New  Haven.  Renovated  Prints. 

A.  Lander.  New  Haven, 

Gold    Medal    Tub,    Gold    Medal    Prints,    Renovated    Tub. 
M.  0.  Dingwald, 

Litchfield  Creamery  Tub,  Elgin  Creamery  Tub.  Ladle  Tub,  Un- 

salted  Prints. 

Logan  Brothers,  New  Haven, 

Elgin    Creamery   Tub,    Renovated    Prints. 

E.  Schoenberger  &  Sons,  New  Haven, 

St  Albans  Creamery  Tub,  Falrbury  Creamery  Tub,   Renovated 
Tub,  B.  B.  Creamery  Prints. 
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John  Olson.  New  Haven,  Oold  Medal  Tub. 

Chas.  Loeffel,  New  Haven,  Gold  Medal  Prints. 

J.  Kramer,  New  Haven, 

Renovated  Tub.  Colonial  Creamery  Tub,  Colonial  Prlnta,  Reno- 
vated Prints. 

The  Boothe  Meat  Co.,  New  Haven,  Print  Butter  (no  brand). 

Alex.  Kalleysewsky,  New  Haven,  Renovated  Tub. 

Joseph  Molloy,  New  Haven,  Franklin  Co.  Creamery  Tub. 

J.  Kramer,  New  Haven, 

Colonial  Creamery  Tub,  Renovated  Tub,  Colonial  Prints. 

C.  W.  Knoif,  New  Haven,  Renovated  Tub. 
M.  C.  Dingrwall,   New  Haven, 

Litchfield  Creamery  Tub,  Vermont  Creamery  Tub,  Renovated 
Tub,  White  Clover  Creamery  Tub,  Silver  Spring  Prints,  Ren- 
ovated Prints. 

E.  Schoenberger,  New  Haven, 

Fairbury    Creamery    Tub,    Renovated    Tub,    Renovated    Prints, 
Durnham   Creamery   Prints,    St.   Albans   Prints  Ashton   Prints, 
Gold  Medal  Tub, 
Geo.  Jacobs  &  Bro.,  New  Haven,     Gold  Medal  Prints,  Gold  Medal  Tub. 

D.  M.  Welch  &  Son,  New  Haven, 

Fairbury  Creamery  Tub,  Renovated  Tub,  Renovated  Prints. 
Gold  Medal  Prints,  Fancy  Elgin  Tub  In  Prints. 

M.  C.  Dingwall,  New  Haven, 

Litchfield  Creamery  Tub,  Vermont  Creamery  Tub,  Elgin  Cream- 
ery  Tub,    White    Clover    Creamery    Tub.    Green    Valley    Dairy 
(Renovated),    Sliver    Spring    Creamery    Prints,    Silver    Spring 
Unsalted  Prints.  Renovated  Butter. 

The  Boothe  Meat  Co.,  New  Haven,  Fairbury  Creamery  Tub. 

S.  Francesconi,  New  Haven,  Renovated  Butter. 

New  England  Grocery  Co.,  New  Haven, 

Gold   Medal   Prints,   Granby  Creamery  Prints. 

J.  H.  Dillon,  New  Haven,  Gold  Medal  Tub,  Gold  Medal  Prints, 

F.  J.   Markle,  New  Haven,  Gold   Medal  Tub,  Gold  Medal  Prints. 

H.  M.  Tower,  New  Haven,       Helena  Prints,  Fairbury  Creamery  Tub. 

Logan  Brothers,  New  Haven,  Elgin  Creamery  Tub,  Renovated  Prints. 

W.  R.  Bailey,  New  Haven, 

Gold  Medal  Tub,i  Gold  Medal  Prints,  Cambridge  Creamery 
Prints. 

N.  J.  Henahan,  New  Haven,  B.  C.  A.  CJreamery  Prints. 

S.  Stlllman,  New  Haven,  Sweet  Butter,   Renovated  Prints. 

C.  A.  Warner,  New  Haven,  Renovated  Prints. 

T.  J.  Coakley,   New  Haven,  Renovated  Prints 
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M.  Mendelsohn.  New  Haven,  Renovated  Tub. 

T.  Albanese,  New  Haven.  Creamery  Tub  (Renovated.) 

M.  B.  Pelt,  New  Haven,     York  State  Creamery  Tub,  Renovated  Tub. 
Fred  Landroth,  New  Haven, 

Gold   Medal   Tub,   St.   Albans   Prints,    Renovated   Prints. 
J.  Hauser,  New  Haven,  Fairbury  Creamery  Tub. 

Wray  &  Co.,  New  Haven,  Gold  Medal  Tub,  Gold  Medal  Prints. 

C.  C.  Stevens.  New  Haven, 

Renovated   Tub,   St.   Albans   Prints,   Western   Creamery  Tub. 
S     S.    Adams,   New   Haven, 

Best    "Elgin    Creamery    Tub,    Gold    Medal    Prints,    Renovated 
Prints. 
R.  E.  Kirst,  New  Haven, 

Cambridge  Creamery  Tub,  Cambridge  Creamery  Prints. 
R.  F.  Copeland,  New  Haven,  Gold  Medal  Tub. 

A.  Dunham,  New  Haven,  Fairbury  Creamery  Tub 

A.  Schmidt,  New  Haven, 

St.  Albans  Creamery  Tub,  Farmers'  Prints,  Renovated  Prints. 
Geo.  WIenhusen.  New  Haven, 

Fairbury  Creamery  Tub,  Gold  Medal  Prints,  Renovated  Prints. 
Geier,  Gallery  &  Geier,  New  Haven, 

St.  Albans  Creamery  Prints,  Fairbury  Creamery  Tub. 
Dan  Dwyer,  New  Haven,  St.  Albans  Creamery  Tub. 

C.  P.  Curtln,  New  Haven, 

Fairbury  Creamery  Tub,  Canton  Creamery  Prints. 

Boothe  Meat  Co.,  New  Haven,  Cambridge  Creamery  Prints. 

A,  Li.  Bailey,  New  Haven,  York  State  Creamery  Prints. 

W.  J.  O'Keefe,  New  Haven, 

Fairbury  Creamery  Tub,  Gold  Medal  Prints. 

Wm.  W.  Merwin,  New  Haven,  Renovated  Tub. 

Wm.  Costello,  New  Haven,  Cambridge  Creamery  Tub. 

Gibbons  Bros.,  New  Haven, 

Gold    Medal    Prints,   Cook   Hill   Farm    Prints,   St.   Albans  Tub, 
Renovated  Tub. 

W.  E.  Waterbury,  New  Haven, 

Gold  Medal  Tub,  Gold  Medal  Prints,  Renovated  Prints. 

Chris  Baun,  New  Haven,  Renovated  Tub,  Gold  Medal  Prints. 

S.  S.  Adams,  New  Haven, 

Gold  Medal  Tub,  Gold  Medal  Prints,  Renovated  Prints,  Reno- 
vated Tub. 

Maher  Bros.,  New  Haven, 

Fairbury  Creamery  Tub,  St.  Albans  Prints.   Renovated   Prints. 

Geo.  Dahlney,  New  Haven.  Renovated  Tub,  Green  Valley  Prints. 
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W.  J.  O'Keefe,  New  Haven, 

Gold  Medal  Prints,  Fairbury  Creamery  Tub. 
T.  P.  Smallman,  New  Haven, 

Renovated  Tub.  Ashton  Creamery  ^Prints. 
Otto  DIetter.  New  Haven, 

T.  C.  A.  Creamery  Prints,  Cambridge  Prints,  Gold  Medal  Prints, 

Elgin  Creamery  Prints. 
H.  Alport,  New  Haven,  Gold  Medal  Prints. 

J.  T.  Corey.  New  Haven,  Creamery  Tub.  Creamery  Tub. 

L.  Scheaner,  New  Haven, 

Gold  Medal  Prints,  Ashton  Prints,  Western  Creamery  Tub. 
S.  S.  Adams,  New  Haven, 

Elgin  Creamery  Tub,  Renovated  Tub,  Renovated  Prints,  Gold 

Medal  Prints. 
Russell  Bros.,  New  Haven,        Vermont  Creamery  Tub,  Renovated  Tub. 
Enterprise  Specialty  Co.,  New  Haven, 

Gold  Medal  Tub,  Renovated  Tub. 
The  Carlson  Tea  &  Butter  Co.,  New  Haven, 

Gold  Medal  Tub,  Fairbury  Creamery  Tub. 
Wm.  Stleta,  New  Haven, 

Franklin  Creamery  Tub,  Franklin  Creamery  Prints,  Renovated 

Prints. 
H.  L.  Andrew,  New  Haven, 

B.  C.  A.  Creamery  Prints,  Gold  Medal  Prints,  Renovated  Prints, 

Western  Creamery  Tub. 
P.  J.  Markle,  New  Haven, 

Elgin    Creamery    Tub,    Fairbury    Creamery    Tub,    Gold    Medal 

Prints,  Fairbury  Creamery  Prints. 
Paul  Jente  &  Bro.,  New  Haven, 

Suffleld  Creamery  Prints,  Gold  Medal  Prints,  Gold  Medal  Tub. 
E.  Van  Buren  &  Co.,  New  Haven, 

Handy*s  Honey  Dew  Prints,  St.  Albans  Prints,  Ashton  Prints, 

Colonial  Prints,  Fairbury  Creamery  Tub. 
The  Boothe  Meat  Co.,  New  Haven, 

Fairbury  Creamery  Tub,  Cambridge  Printa 
A.  D.  Hoppman,  New  Haven,  Elgin  Creamery  Tub,  Renovated  Prints. 
Pohlman  &  Scanlon,  New  Haven, 

Cambridge  Prints,  Waterbury  (Vt.)  Creamery  Prints,  Fairbury 

Creamery  Tub. 
Geo.  E.  S.  Miller,  New  Haven,  Fairbury  Creamery  Tub. 

S.  Masumian  &  Co.,  New  Haven, 

Fresh  Creamery  Tub,  Gold  Medal  Prints,  Renovated  Prints. 
A.  V.  Lindsey,  New  Haven,    Fairbury  Creamery  Tub,  St.  Albans  Prints. 
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W.  D.  Hall,  New  Haven, 

Gold  Medal  Creamery  Tub,  Gold  Medal  Prints. 
Wray  &  Co.,  New  Haven, 

Gold  Medal  Tub,  Cambridge  Creamery  Tub,  Cambridge  Prints. 
H.  A.  Pierce,  New  Haven, 

Cambridge  Creamery  Prints,  Cambridge  Creamery  Tub. 
B.  Alper.  New  Haven,  Gold  Medal  Tub,  Renovated  Tub. 

Henry  Woodruff,  New  Haven,  Western  Creamery  Prints. 

M.  Veznain,  New  Haven,  Gold  Me'dal  Tub,  Gold  Medal  Prints. 

Mrs.  B.  Hasche,  New  Haven,  Renovated  Tub,  Gold  Medal  Prints. 

Henry  Jacobs,  Ansonia,  Gold  Medal  Prints. 

T.  U.  Wentworth,  Ansonia, 

St.  Albans  Creamery  Prints,  St.  Albans  Creamery  Tub,  Palrbury 

Creamery  Tub,  Renovated  Tub. 
D.  Barnett,  Ansonia,  Gold  Medal  Tub. 

John  Drlscoll,  Ansonia,  Gold  Medal  Tub. 

U.  H.  Barrett,  Ansonia,  York  State  Creamery  Tub. 

A.  C.  Christensen,  Ansonia, 

Granby  Creamery  Prints,  Colonial  Prints,  Elgin  Creamery  Tub. 
Ansonia  Trading  Co.,  Ansonia,  Gold  Medal  Prints,  Renovated  Tub. 
W.  H.  Bronson,  Ansonia, 

Canton  Creamery  Prints,  York  State  Creamery  Tub,  Renovated 

Prints, 
D.  M.  Welch  &  Son,  Ansonia, 

Fairbury  Creamery  Tub,  Renovated  Tub,  Gold  Medal  Prints. 
People's  Grocery  Co.,  Ansonia,  Elgin  Creamery  Tub. 

West  Side  Market,  Ansonia, 

York  State  Creamery  Tub,  Gold  Medal  Prints. 
P.  W.  Pogarty,  Ansonia,  Brookfleld  Creamery  Tub,  Renovated  Tub. 
G.  E.  May,  Ansonia,  Western  Creamery  Tub,  Gold  Medal  Prints. 

Dimitro  Sydorick,  Ansonia,  Gold  Medal  Tub. 

T.  Coleman,  Ansonia,  Fairbury  Creamery  Tub. 

W.  Rich,  Ansonia,  Gold  Medal  Tub. 

P.  J.  Noonan,  Ansonia,  Fairbury  Creamery  Tub. 

Chas.  Arandaskl,  Ansonia,  Diadem  Creamery  Prints. 

T.  W.  Kelly,  Ansonia,  Gold  Medal  Prints,  Meadow  Gold  Tub. 

Wm.  J.  Sully,  Ansonia,  Gold  Medal  Tub. 

P.  J.  Donovan,  Ansonia, 

Gold  Medal  Tub,.  Gold  Medal  Prints,  Renovated  Tub. 
The  Camp  St  Rugg  Co.,  Seymour, 

York  State  Creamery  Tub,  Blue  Grass  Prints. 
R.  M.  Parsons,  Seymour,  York  State  Creamery  Tub,  Renovated  Prints. 
Baldwin  &  Mills,  Seymour,  Renovated  Prints,  Rockdale  Prints. 
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H.  O.  Chatfield,  Seymour,  Gold  Medal  Tub,  Gold  Medal  Prints. 

S.  W.  Buckingrham,  Seymour,  York  State  Creamery  Tub. 

A.  Y.  Beach,  Seymour,  York  State  Creamery  Tub. 

J.  Mahoney,  Seymour,  Gold  Medal  Tub,  Gold  Medal  Prints. 

Mrs.  A.  C.  Dean,  Seymour, 

Canton  Creamery  Prints,  Owego  Creamery  Tub. 

P.  G.  Newton,  Seymour,  Western  Dairy  Tub. 

Coleman  Bros.,  Seymour,  Gold  Medal  Tub,  St.  Albans  Prints. 

A.  Volkmar,  Seymour, 

Renovated  Prints,  Gold  Medal  Prints,  York  State  Creamery  Tub. 

A.  Dziadick,  Seymour,  Renovated  Prints. 

Charles  Tocchio,  Waterbury,         Gold  Medal  Prints,  Brookfield  Prints. 

Robert  Alcherlon,  Waterbury,         Brookfleld  Prints,  Renovated  Prints. 

Lee  Bros.,  Waterbury, 

Gold  Medal  Prints,  Renovated  Prints,  Western  Creamery  Tub. 

James  Ring,  Waterbury,  Gold  Medal  Prints, 

P.  S.  Cord  en,  Waterbury,  Gold  Medal  Tub. 

J.  H.  Lachance,  Waterbury,  Gold  Medal  Prints,  Renovated  Tub. 

John  McCarthy,  Waterbury,  Gold  Medal  Tub,  Gold  Meda>  Prints. 

James  Eagan,  Waterbury, 

Gold  Medal  Prints,  Blue  Grass  Prints,  Rockdale  Prints,  Reno- 
vated Prints,  York  State  Creamery  Tub. 

Cruess  Bros.,  Waterbury, 

Gold  Medal  Prints,  Meadow  Gold  Prints,  Granby  Prints,  Reno- 
vated Prints,  York  State  Creamery  Tub. 

John  McCarthy,  Waterbury, 

York  State  Creamery  Tub,  Gold  Medal  Prints,   Granby  Prints. 
Beach  Prints,  Renovated  Prints. 

M.  Doran,  Waterbury,  York  State  Creamery  Tub. 

John  Santora,  Waterbury, 

Beach  Creamery  Prints,  Western  Creamery  Tub. 

Miss  G.  M.  Brink,  Waterbury, 

Beach  Creamery  Prints,  Renovated  Prints. 

Wray  &  Co.,  Waterbury,  Gold  Medal  Tub,  Gold  Medal  Prints, 

Chas.  B.  Peck,  Waterbury,  Pairbury  Creamery  Tub. 

Galagher  Bros.,  Waterbury,  Rockdale  Creamery  Prints. 

The  American  Grocery  Co.,  Waterbury, 

Gold  Medal  Tub,  Gold  Medal  Prints,  Renovated  Prints. 

The  Spencer  &  Pierpont  Co.,  Waterbury, 

Sage  Creamery  Prints,  Beach  Prints,  Gold  Medal  Prints,  Gold 
Medal  Tub. 

Henry  Beauregard,  Waterbury,       Renovated  Prints,  Brookfield  Prints. 

Alfonso  Matarazzo,  Waterbury,  Woodlawn  Prints. 
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Wm.  Beck,  Waterbury. 

Palrbury  Creamery  Tub,  Renovated  Tub,  Renovated  Prints. 
Pennsylvania  Mdse.  Co.,  Waterbury, 

Blue  Grass  Prints,  Falrbury  Tub,  Granby  Prints. 
C.  Li.  Rogers,  Waterbury, 

St.  Albans  Prints,  Gold  Medal  Prints,  Renovated  Prints. 
M.  Spirt*.  Waterbury,  Brookfleld  Creamery  Tub. 

W.  N.  Valee,  Waterbury,  Renovated  Prints,  Palrbury  Tub. 

Public  Market,  Waterbury,  Gold  Medal  Prints,  Renovated  Tub. 

Gooura  Bros.,  Waterbury,  Gold  Medal  Tub,  Gold  Medal  Prints. 

K-   H.   Dickson,  Waterbury, 

Beach  Creamery  Prints,  Gold  Medal  Prints,  Renovated  Prints, 

York  State  Creamery  Tub. 
Bouser  Bros.,  Waterbury,     XXXX  Creamery  Prints,  Renovated  Prints. 
C.  B.  Sanderson,  Waterbury,         St.  Albans  Prints,  Renovated  Prints. 
M.  J.  Fogg,  Waterbury. 

Palrbury  Creamery  Tub,  St.  Albans  Tub,  Goshen  Prints,  Canton 

Prints,  Gold  Medal  Prints. 
Albert  Bley,  Waterbury,  Gold  Medal  Prints,  Gold  Medal  Tub. 

W.   N.  Ladd,  Waterbury, 

Beach  Creamery  Prints,  Palrbury  Creamery  Tub. 
M.  F.  Moore,  Waterbury, 

Palrbury    Creamery    Tub,    Avon    Creamery    Prints,    P.    &    H. 

(Cheshire)  Prints. 
J.  W.  Burns,  Waterbury,  Meadow  Gold  Tub. 

A.  J.  Vineburg,  Waterbury,  Renovated  Prints,  Sweet  Butter. 

Abraham  &  Swenson,  Waterbury, 

Rockdale  Creamery  Tub,  Blue  Grass  Prints,  Renovated  Prints. 
Waterbury  Co-operative  Co.,  Waterbury, 

Rockdale  Creamery  Tub,  Gold  Medal  Prints,  Blue  Grass  Prints, 

Renovated  Prints, 
W.  E.  Russell,  Waterbury,   Western  Creamery  Tub,  Gold  Medal  Prints. 
B-  A.  Say  &  Co.,  Waterbury,     Gold  Medal  Tub,  Sage  Creamery  Prints. 
H.   R.  Hotchklss,  Waterbury, 

Granby  Creanoiery  Prints,  Falrbury  Creamery  Tub. 
McKerracker  Bros.,  Waterbury, 

Sage  Creamery  Print,  Gold  Medal  Tub,  Renovated  Print. 

W.  P.  McGrath,  Waterbury,  Renovated  Prints. 

P.  Benolt,  Waterbury, 

Blue  Grass  Creamery  Prints,  Renovated  Prints,  Elgin  Creamery 
Tub,  Beach  Creamery  Prints. 

Joseph  Thibault,  Waterbury,         Cow  Brand  Prints,  Renovated  Prints. 
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Eagrle  Grocery  Store,  Waterbury, 

Renovated  Prints,  Torrlngton  Creamery  Prints. 

P.  T.  Gervals,  Waterbury, 

Western  Creamery  Tub,  Renovated  Tub,  Oleomargarine,  Beach 
Creamery  Prints. 

S.  N.  Levin,  Waterbury.  Meadow  Gold  Prints,  Renovated  Prints. 

The  Henstt  Gro.  Co.,  Waterbury, 

Gold  Spring  Prints,  B.  C.  A.  Creamery  Prints,  Fairbury  Cream- 
ery Tub. 

Cheeney  Market,  Waterbury,        Gold  Medal  Prints,  Renovated  Prints. 

The  Woodruff  Gro.  Co.,  Waterbury, 

York    State    Creamery    Tub,    Goshen    Creamery    Prints,    Sago 

Creamery  Prints. 

H.  B.  Sanderson,  Waterbury, 

Sage    Creamery    Prints,     Beach     Creamery    Prints.     Fairbury 

Creamery  Tub. 
John  Tato,  Waterbury, 

Sage    Creamery    Prints,    Renovated    Prints,    Brookfleld    Prints, 

Gold  Medal  Prints. 
D.  J.  McCarthy,  Waterbury, 

XXXX    Creamery    Tub,     XXXX    Creamery    Prints.    Farmers' 

Prints,  Renovated  Prints. 
W.  M.  Foote.  Waterbury, 

Renovated  Prints,  Sage  Creamery  Prints,  York  State  Creamery 

Tub. 
R.  W.  Turnbull.  Waterbury, 

Gold  Medal  Prints,  Renovated  Prints,  Meadow  Gold  Tub. 
Dauch  &  Co.,  Waterbury, 

Meadow  Gold  Prints,  Gold  Medal  Prints,  Renovated  Prints. 
The  White  Simmons  Co.,  Waterbury, 

Beach   Creamery  Prints,   Goshen   Creamery  Prints,    Renovated 

Prints,  Fairbury  Creamery  Tub. 
Thomas  Kelley,  Waterbury,  Creamery  Tub. 

The  Union  Supply  Co.,  Waterbury,  Renovated  Tub. 

Boston  Butter  Store,  Waterbury, 

Western  Creamery  Tub,  Renovated  Tub,  Second  Grade  Cream- 
ery Tub,  Rockdale  Creamery  Prints,  Oleomargarine. 

Public  Market,  Waterbury, 

Renovated  Prints,  Gold  Medal  Prints.  Renovated  Tub. 

Waterbury  Market  Co.,  Waterbury, 

Renovated    Prints,    Gold    Medal    Prints,    Meadow   Gold    Prints. 
Rockdale  Creamery  Prints. 
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M.  Blanchette,  Waterbury, 

Qranby  Creamery  Prints,  Renovated  Prints,  Western  Creamery 
Tub. 
A.  B.  Archambault,  Waterbury. 

Rockdale  Creamery  Prints,  Rockdale  Creamery  Tub. 
A.  Hadad,  Waterbury,  Renovated  Tub. 

Mrs.  M.  Gagrnon,  Waterbury, 

Rockdale  Creamery  Prints,  Renovated  Prints. 
John  J.  Bauser.  Waterbury,  Gold  Medal  Prints,  Renovated  Prints. 
G.  W.  McGregor,  Waterbury, 

Beach  Creamery  Prints,  Bridgrewater  Prints,  Gold   Medal  Tub, 
Renovated  Prints. 
Chas.  Gumpper,  Waterbury, 

Meadow  Gold  Prints,  Grold  Medal  Prints,  Renovated  Prints. 
J.  P.  Fitzgerald,  Waterbury. 

Granby  Creamery  Prints,  Renovated  Prints. 
L.  S.  Schick,  Waterbury, 

Granby  Creamery  Prints,  Sweet  Clover  Renovated  Prints. 
J.  J.  Dwyer,  Waterbury, 

York  State  Creamery  Tub,  Cheshire  Creamery  Prints. 
R.  B.  Lewis,  Waterbury,  Sage  Creamery  Prints. 

M.  A.  Hartnett,  Waterbury,  Meadow  Gold  Tub,  Brookfleld  Prints. 

John  J.  Moore,  Waterbury,  Renovated  Prints. 

C.  Mulvy,  Waterbury,  Gold  Medal  Tub. 
Mrs.  John  Phelan,  Waterbury.  Renovated  Prints. 
T.  F.  Coughlan,  Waterbury,  Renovated  Prints. 
Martin  J.  Keefe,  Waterbury, 

Granby  Creamery  Prints,  York  State  Creamery  Tub. 
Wm.  Carey,  Waterbury,  Brookfleld  Creamery  Prints. 

John  Kelly,  Waterbury,  Gold  Medal  Prints. 

Albert  LeClair,  Waterbury,  Renovated  Prints,  Gold  Medal  Tub. 

Tom  Kelly,  Waterbury,  Western  Creamery  Tub. 

Mrs.  M.  A.  Thompson,  Waterbury. 

Granby  Creamery  Prints,  York  State  Creamery  Tub. 

D.  J.  Phelan,  Waterbury, 

Renovated  Prints,  Beach  Prints,  York  State  Creamery  Tub. 
D.  J.  Delaney,  Waterbury,  Granby  Creamery  Prints,  Gold  Medal  Tub. 
J.  C.  McBvoy,  Waterbury, 

Western  Creamery  Tub,  Renovated  Tub,  Oleomargarine. 

C.  H.  Williams,  Waterbury,  Gold  Medal  Prints. 
Mary  Malone,  Waterbury,                  Renovated  Prints,  Renovated  Tub. 

D.  £.  Maloney,  Waterbury,  Renovated  Prints. 
C.  J.  McCarthy,  Waterbury,                                            Meadow  Gold  Tub. 
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Naugatuck  Cash  Market,  Naugatuck, 

Standard  Creamery  Tub,  Gold  Medal  Prints,  Pox  River  Prints. 
W.  P.  Brennan,  Naugatuck, 

Gold  Medal  Tub,  Gold  Medal  Prints,  Renovated  Prints. 
Joseph  Carlson,  Naugatuck, 

Rockdale  Creamery  Tub,   Pairbury  Creamery  Tub,   Renovated 

Tub,  Renovated  Tub. 
H.  D.  Patteson,  Naugatuck,  York  State  Creamery  Tub. 

C.  A.  Gray,  Naugatuck,  Gold  Medal  Prints. 
Peter  Boylan,  Naugatuck,  Granby  Creamery  Prints. 
J.  H.  Kenney,  Naugatuck,  Brookfield  Creamery  Prints. 
H.  H.  Scofield,  Prop.,  Naugatuck, 

Berkshire  Hills  Creamery  Prints,  York  State  Creamery  Tub. 
J.  C.  Donovan,  Naugatuck,  Brookfield  Creamery  Prints. 

A.  B.  Galvin,  Naugatuck,  Meadow  GK>ld  Prints. 

Edward  Doyle.  Naugatuck,  Renovated  Prints. 

Mrs.  N.  J.  McGraw,  Naugatuck,  Gold  Medal  Tub. 

P.  H.  Daley,  Naugatuck, 

Pairbury  Creamery  Tub,  Gold  Medal  Prints,  Renovated  Tub. 
I.  E.  Taylor,  Naugatuck, 

Renovated  Prints,  Gold  Medal  Prints,  Meadow  Gold  Prints. 
L.  S.  Moulthrop,  Naugatuck, 

Berkshire  Hills  Creamery  Prints,  Gold  Medal  Prints,  Jamestown 

Creamery  Tub. 
E.  Vagt,  Naugatuck,  Gold  Medal  Prints,  Parmers*  Butter. 

W.  G.  Davis,  Naugatuck, 

York  State  Creamery  Tub,  Pranklin  County  Creamery  Prints. 
W.  A.  Brauner's,  Naugatuck,  Gold  Medal  Prints,  Gold  Medal  Tub. 

H.  N.  Smith,  Naugatuck,  Brookfield  Creamery  Prints. 

H.  H.  Scofield,  Naugatuck,  York  State  Creamery  Tub. 

The  Union  Supply  Co.,  Naugatuck,  Renovated  Tub. 

Henry  Menold,  Union  City,  Gold  Medal  Prints,  Renovated  Tub. 

Hart  E.  Perkins,  Union  City, 

York  State  Creamery  Tub,   Renovated  Prints,  Berkshire  Hills 

Prints. 
J.  Weisman,  Union  City,  Gtold  Medal  Prints,  Sweet  Batter. 

D.  M.  Liinsky,  Union  City,  Renovated  Prints,  Renovated  Tub. 
Peter  Masonic,  Union  City,  Renovated  Prints. 
P.  Wache  &  P.  Tr umber.  Union  City, 

Gold  Medal  Prints,  Renovated  Prints. 
A.  P.  McDermott,  Union  City, 

Renovated  Prints,  Gold  Medal  Prints,  Parmers'  Butter. 
Joseph  Szitar,  Union  City,  Renovated  Prints. 
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James  Patterson,  Union  City,  Gold  Medal  Prints,  Renovated  Prints. 
J.  C.  Regan,  Union  City, 

Gold  Medal  Prints,  Gold  Medal  Tub,  Renovated  Prints. 
D.  G.  McGrath,  Waterbury, 

Grold    Medal    Prints,    Meadow    Gold    Prints,    Renovated    Prints, 

Gold  Medal  Tub,  Renovated  Tub. 
J.  P.  Cronan,  Waterbury,       Meadow  Gold  Prints,  Gold  Medal  Prints. 

D.  M.  O'Brien,  Waterbury,  Gold  Medal  Tub. 
Prisavage  Bros.,  Waterbury,  Renovated  Prints. 
J.  Mitchell,  Waterbury, 

Gold  Medal  Prints,  Renovated  Prints,  Cow  Brand  Sweet  Butter. 
Striculs  &  German,  Waterbury, 

Renovated   Prints,   Gilt  Edge,   Blue  Grass  Prints. 
J.  Baltrush,  Waterbury, 

Rockdale  Creamery  Prints,  Rockdale  Creamery  Tub,  Renovated 

Prints. 
Joseph  Kudlrka,  Waterbury, 

Renovated  Prints,  Rockdale  Prints,  Sweet  Butter. 
Grlazkaukas  &  Toksza.  Waterbury, 

Renovated  Prints,  XXXX  Creamery  Prints,  Rockdale  Creamery 

Prints,  Rockdale  Tub. 

E.  P.  Dunphy,  Waterbury, 

Sage  Creamery  Prints,  York  State  Creamery  Tub. 
P.  G.  Lalller,  Waterbury, 

Gold    Medal    Prints,  -Meadow    Gold    Prints,    Brookfleld    Prints, 
Renovated  Prints. 

A.  Brunet,  Waterbury,  Renovated  Tub,  Renovated  Prints. 
J.  K.  Camp,  Wlnsted,  Berkshire  Prints,  Dairy  Butter. 
Omeara  Lackett,  Wlnsted, 

Renovated  Prints,  Meadow  Gold  Prints,  Gold  Medal  Prints. 
McMan  &  Dolet,  Wlnsted,  Gold  Medal  Prints,  Tunxls  Creamery  Prints. 
Demlng  &  Phelps,  Wlnsted, 

Tunxls    Creamery    Prints,     Slmsbury    Creamery    Prints,     Gold 

Medal  Prints. 
W.  J.  Brennan,  Wlnsted,         Meadow  Gold  Prints,  Gold  Medal  Prints. 

King  &  Gay,  Wlnsted, 

Tunxls  Creamery  Prints,  Meadow  Gold  Prints,  Farmers'  Butter. 
H.  C.  Price,  Wlnsted,  Tunxls  Creamery  Prints,  Meadow  Gold. 

W.  E.  Franz,  Wlnsted, 

Tunxls  Creamery  Prints,  Meadow  Gold  Prints,  Farmers'  Butter. 

B.  V.  Plnney  &  Son,  Wlnsted, 

Renovated  Prints,  Tunxls  Creamery  Prints,  Meadow  Gold  Prints. 
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C.   B.   Bristol,   Wlnated, 

Tunxls  Creamery  Prints,  Gold  Medal  Tub,  Brookfleld  Creamery 

Prints. 
Thos.  Qlaster,  Wlnsted,  Gold  Medal  Prints,  Renovated  Prints. 

Baldwin  &  Moffatt,  Wlnsted, 

Tunxls    Creamery    Prints,    Elgrin    Creamery    Prints,    Farmers' 

Prints. 
Newclty  &  Cooke,  Wlnsted, 

Renovated  Prints,  Tunxls  Creamery  Prints,  Gold  Medal  Prints. 
Chas.  H.  Surdan,  Wlnsted, 
I  Tunxls    Creamery    Prints,    Meadow    Gold    Prints,    Gold    Medal 

Prints,  Renovated  Prints. 
T.  W.  McCarthy,  Wlnsted, 

Gold   Medal   Prints,   Tunxls  Creamery   Prints,   Elgin  Creamery 

Prints,  Farmers*   Prints. 
H.  S.  Comstock,  Wlnsted, 

Tunxis  Creamery  Prints,   B.   C.  A.  Creamery  Prints,   Farmers* 

Butter. 

A.  B.  Fancher  &  Son,  Wlnsted,  Gold  Medal  Prints. 
F.  A.   Stickles,   Torrlngton, 

Gold  Medal  Prints,   Renovated   Prints,  Farmers'  Butter. 
I  M.  A.  Hadad,  Torrlngton,  Farmers'  Prints. 

M.  T.  McCarthy,  Torrlngton, 

Torrlngton  Creamery  Prints,  Farmers*  Butter. 
Barton  Bros.,  Torrlngton, 

Granby    Creamery    Prints,    Torrlngton    Creamery    Prints,    St 
Albans  Prints. 
Torrlngton  Co-operative  Co.,  Torrlngton, 

Goshen  Creamery  Prints,  Farmers*  Butter,  Gold  Medal  Prints. 

B.  Grazianl,  Torrlngton,  Gold  Medal  Prints,  Farmers*  Butter. 
Geo.  W.  Main,  Torrlngton, 

I  Tunxls  Creamery  Prints,  Gold  Medal  Prints,  Torrlngton  Prints, 

Farmers*  Butter. 
N.  Ofstrosky,  Torrlngton,  Renovated  Prints. 

W.  J.  Williams,  Torrlngton, 

Torrlngton    Creamery    Prints,    Gold    Medal    Prints,    Renovated 

Prints. 
Theador  Lorenz,  Torrlngton,  Renovated  Prints. 

C.  H.  Hlgley,  Torrlngton, 

Renovated  Prints,  Torrlngton  Creamery  Prints,  Farmers'  Butter. 

Wm.  Mulcunry,  Torrlngton, 

Berkshire  Creamery  Prints,  Torrlngton  Creamery  Prints,  Farm- 
ers' Butter. 
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James  P.  O'Meara,  Toriington,     Gold  Medal  Prints,  Renovated  Prints. 
S.  A.  Mcintosh,  Torrlngton, 

Gold    Medal    Prints,    Brookwood    Creamery   Prints,    Henovated 

Prints. 
N.  T.  Butter  House.  Torrlngton, 

York    State    Tub,    Creamery    Butter,    Western    Creamery   Tub, 

Oleomargarine. 
P.  D.  Vroom,  Torrlngton,  Renovated  Prints,  Farmers'  Prints. 

J.  Walsh,  Portland,  Brookfield  Creamery  Prints. 

David  Barry,  Portland,  Gold  Medal  Prints. 

Chas.  Gustafson,  Portland,         Meadow  Gold  Prints,  Farmers*  Butter. 

C.  H.  Bell,  Portland, 

Fox  River  Prints,  Fox  River  Tub,  Farmers'  Butter. 

W.  H.  Robinson,  Portland,  Gold  Medal  Prints,  Renovated  Prints. 

P.  Sullivan,  Portland,  Western  Creamery  Tub,  Farmers*  Butter. 

John  Branfield,  Portland, 

Falrbury  Creamery  Tub,  Ashton   Creamery  Prints,   Renovated 

Prlntd,  Farmers'  Butter. 

0.  Thompson  &  Co.,  Middle  town. 

Renovated  Prints,  York  State  Creamery  Tub. 

John  J.  Walsh,  Middletown, 

St.  Albans  Prints,  St.  Albans  Tub,  Meadow  Gold  Prints,  Reno- 
vated Prints. 

D.  J.  Hartman,  Middletown, 

Gold    Medal    Prints,    Hlganum    Creamery    Prints,    Renovated 
Prints,  Elgin  Creamery  Tub. 

W.  J.  Trevithick,  Middletown, 

Meadow  Gold  Prints,  Gold  Medal  Prints,  Rockdale  Tub,  Reno- 
vated Prints,  Elgin  Creamery  Prints. 

Thoa.  J.  Walsh,  Middletown, 

Granby  Creamery  Prints,  Renovated  Prints,  York  State  Cream- 
ery Tub. 

W.  B.  Griswold,  Middletown, 

Cromwell  Creamery  Prints,  Meadow  Gold  Prints,  Gold   Medal 
Prints,  Renovated  Prints. 

Gustafson  &  Berggren,  Middletown, 

Millbrook  Creamery  Prints,  Fairbury  Tub,  Renovated  Tub. 

Wall,  Donovan  &  Wall,  Middletown, 

E.  Had  dam  Creamery  Prints,  Falrbury  Creamery  Prints.  Reno- 
vated Tub,  Renovated  Prints. 

Middletown  Cash  Grocery,  Middletown, 

Elgin  Creamery  Tub,  Gold  Medal  Prints. 
A  M.  Bidwell,  Middletown, 

Meadow  Gold  Prints,   Gold  Medal   Prints,  Cromwell  Creamery 
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Prints,  Farmers'  Prints,  Renovated  Prints. 

C.  M.  Parmelee,  MIddletown,  Cromwell  Creamery  Prints. 

0.  H.  Cone,  MIddletown, 

Orange  County  Creamery  Tub,  Renovated  Tub,  Ashton  Cream- 
ery Prints,  Cromwell  Creamery  Prints,  Renovated  Prints. 
R.  A.  Pease  &  Son,  MIddletown, 

Windsor  Creamery  Prints.  Palrbury  Creamery  Tub. 
RlfiTSa  &  Walker,  MIddletown, 

Cromwell  Creamery  Prints,  Western  Creamery  Tub. 
L.   B.   Chaffee,    MIddletown, 

Palrbury  Creamery  Prints,  Palrbury  Creamery  Tub. 
P.  P.  Brennan,  MIddletown, 

Cromwell   Creamery  Prints,   Primrose  Creajnery  Prints,  Reno- 
vated Prints. 
Q.  H.  Hedges,  MIddletown, 

Elgin  Creamery  Tub,  Gold  Medal  Prints,  Farmers*  Butter. 

1.  L.  Coes  Son,  MIddletown, 

Cromwell  Creamery   Prints,   Brookslde   Creamery  Prints,  Gold 
Medal  Prints,  Gold  Medal  Tub. 

D.  I.  Chapman,  MIddletown, 

Cromwell  Creamery  Prints,  York  State  Creamery  Tub,  Farmers' 

Butter. 
J.  R.  Lynch,  MIddletown, 

Green  Valley  Creamery  Prints,  Renovated  Prints. 
W.  K.  Spence,  MIddletown, 

Ashton  Creamery  Prints,  Renovated  Prints,  Farmers*  Butter. 
O.  D.  Schultys  &  Son,  MIddletown, 

Hlgganum  Creamery  Prints,  Renovated  Prints,  Farmers*  Butter. 
C.  A.  Allison,  MIddletown,  Renovated  Prints. 

M.  J.  Cronin,  MIddletown, 

Renovated  Prints,  Granby  Creamery  Prints,  York  State  Cream- 
ery Tub. 
L.  Rosen wesser,  MIddletown,       Meadow  Gold  Prints,  Farmers*  Butter. 
W.  J.  Trevithlck,  MIddletown, 

Meadow    Gold    Prints,    Gold    Medai    Prints,    Elgin    Creamery, 

Renovated  Prints,  Rockdale  Tub. 
Fred  P.  Schram,  MIddletown, 

Blue  Grass  Prints,  York  State  Tub,  Farmers*  Butter. 
Russell  Bros.,  New  Britain, 

Western  Creamery  Tub,  Renovated  Tub,  Print  Butter  from  Tub, 
City  Market,  New  Britain, 

Meadow  Gold  Prints,  Renovated  Prints,  York  State  Creamery 

Tub. 
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Union  Tea  Co..  New  Britain, 

Western  Creamery  Tub,  Renovated  Tub,  Renovated  Prints,  East 

Canaan  Creamery  Prints. 
Union  Supply  Co.,  New  Britain, 

Oold  Medal  Tub,  Renovated  Tub,  Renovated  Prints. 
J.  E.  Murphy,  New  Britain, 

Hartford   Dairy  Prints,    Granby   Creamery   Prints,   York   State 

Tub.  Dutchess  County  Prints,  Olemargarlne. 
T.  C.  Plynn,  New  Britain, 

Meadow  Gold  Prints,  Palrbury  Creamery  Tub. 

M.  Nodloney,  New  Britain,  Renovated  Prints. 

Joseph  P.  Sweeney,  New  Britain, 

Meadow  Gold  Tub,  Gold  Medal  Prints,  Meadow  Gold  Prints. 
P.  A.  Helensky,  New  Britain,  Renovated  Prints. 

John  Hayes,  New  Britain, 

Meadow    Gold    Tub,    Brookfleld    Creamery    Prints,    Renovated 

Prlnttf. 

5.  P.  Hartney,  New  Britain,  Renovated  Prints,  Meadow  Gold  Tub. 
W.  J.  Mulligan,  New  Britain,  Renovated  Prints. 
A  Gordon,  New  Britain, 

Gold  Medal  Prints,  Renovated  Prints,  East  Haddam  Creamery 
Sweet  Prints. 

■ 

P.  P.  Curtin,  New  Britain,  Renovated  Prints,  York  State  Tub. 

M.  Wellnsky,  New  Britain,  Gold  Medal  Prints,  Renovated  Prints. 

Leon  Protass,  New  Britain,  Gold  Medal  Prints. 

Wray  &  Co.,  New  Britain,  Gold  Medal  Tub. 

Sam  Kennedy,  New  Britain,  Gold  Medal  Prints. 

E.  Sharp,  New  Britain,  Gold  Medal  Prints. 

Sovereigns  Trading  Co.,  New  Britain, 

Plalnville     Creamery     Prints,     Gold     Medal     Prints,     Palrbury 

Creamery  Tub. 
H.  A.  Hall,  New  Britain, 

East  Haddam  Prints,  Gold  Medal  Prints,  Meadow  Gold  Prints, 

Plalnville  Creamery  Tub. 
Union  Trading  Co.,  New  Britain,     Gold  Medal  Prints,  Renovated  Tub. 
J.  T.  Ward,  New  Britain,  Gold  Medal  Prints,  Renovated  Prints. 

Eugene  Glasser  &  Co.,  New  Britain, 

Green  Valley  Prints,  Gold  Medal  Tub. 

6.  H.  Sqmlow,  New  Britain,  Gold  Medal  Prints. 
J.  P.  Kelly,  New  Britain,  Plalnville  Creamery  Prints. 
Mrs.  S.  M.  Holcomb,  New  Britain,  Golden  Starr  Prints. 
A  KaXz,  New  Britain,                                                       Gold  Medal  Prints. 
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A.  Rapp,  New  Britain, 

Cromwell  Creamery  Prints,  Gold  Medal  Prints,  Palrbury  Cream- 
ery Prints. 

Andrew  Schaefer,  New  Britain, 

Brookfleld  Creamery  Prints,   Renovated  Prints. 

M.  O'Connell,  New  Britain. 

Falrbury  Creamery  Prints,  Franklin  Co.  Prints. 

Isaac  Timbre  11,  New  Britain,  Gold  Medal  Prints. 

City  Market  Co.,  Merlden, 

Fox  River  Prints,  Palrbury  Prints,  Gold  Medal  Prints,  Meadow 

Gold  Prints,  Williamsburg  Prints,   Gold  Medal  Tub. 
New  England  Butter  House,  Merlden, 

Extra  Western   Creamery  Tub,   First  Western  Creamery  Tub, 

Renovated  Tub,  Ladle  Tub. 
M.  W.  Boothe,  Merlden, 

Gold  Medal  Prints.  Meadow  Gold  Prints,  Renovated  Printa 
H.  F.  Rudolph,  Merlden, 

Gold  Medal  Prints,  Meadow  Gold  Prints,  Gold  Medal  Tub. 
Henry  Behrens,  Merlden,  Falrbury  Creamery  Tub. 

Paul  Kapltzke,  Merlden,     Simsbury  Creamery  Prints,  York  State  Tub. 
Merlden  Tea  &  Coffee  Co.,  Merlden,  Western  Creamery  Tub. 

Fred  L.  Yale  &  Son,  Merlden, 

Mountain  Spring  Creamery  Prints,  Meadow  Gold  Prints,  York 

State  Creamery  Tub. 
Geo.  M.  Barnes,  Merlden,  Granby  Creamery  Prints. 

E.  B.  Wallace,  Merlden,  Meadow  Gold  Prints. 
Frank  E.  Yale,  Merlden, 

Granby  Creamery  Prints,  York  State  Creamery  Tub. 
li.  B.  Francis,  Merlden, 

York  State  Creamery  Tub,  Rockdale  Creamery  Prints,  Granby 
Creamery  Prints. 

F.  C.  Bechles,  Merlden, 

Gold  Medal  Tub,  York  State  Creamery  Tub,  Renovated  Prints, 
Gold  Medal  Prints. 

T.  F.  McCarthy,  Merlden,  York  State  Creamery  Tub. 

Mrs.  H.  Pahl,  Merlden,  Creamery  Tub. 

Norton  Bros.,  Merlden,  Elgin  Creamery  Tub. 

Tony  Schoenlck,  Merlden,  Meadow  Gold  Tub. 

W.  H.  Newell,  Merlden,  Gold  Medal  Prints. 

Mills  Bros..  Merlden, 

Ashton  Creamery  Prints,  Gold  Medal  Prints.  Falrbury  Cream- 
ery Tub. 

O.  Fortln,  Merlden,  Fancy  Gilt  Edge  Tub. 
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W.  J.  Kashman,  Meiiden,  Renovated  Prints. 

A.  Port,  Meriden,  Sweet  Butter. 

L.  C.  Brown,  Meriden,  Avon  Creamery  Prints,  Oold  Medal  Tub. 

Adam  Orr,  Merlden, 

Blue  QrasB  Creamery  Prints,  Western  Creamery  Tub. 
The  Boston  Grocery  Co.,  Merlden, 

Canton  Creamery  Prints,  Gold  Medal  Prints,  Gold  Medal  Tub. 
Russell  Bros.,  Merlden,  Western  Creamery  Tub,  Renovated  Tub. 

James  J.  Pa^nan,  Merlden,  Grold  Medal  Prints,  Gold  Medal  Tub. 

H.  E.  Bushnell,  Merlden, 

Andover   Creamery  Prints,   Woodland   Creamery   Prints,   Oleo- 
margarine. 
Fred  H.  Lewis,  Merlden, 

St.  Albans  Creamery  Prints,  York  State  Creamery  Tub. 
Freier,  Carrier  &  Qulvilan,  Merlden,  Gold  Medal  Prints. 

McHugh  &  Ferguson,  Merlden, 

Meadow  Gold  Tub,  Meadow  Gold  Prints. 
Julius  Aug:ur,  Merlden, 

Meadow  Gold   Prints,   Gold   Medal   Prints,   Fairbury  Creamery 
Tub. 
J.  W.  Burbrldge,  Merlden,  Meadow  Gold  Prints. 

Peter  Carter,  Merlden, 

Fairbury  Creamery  Prints,  Fairbury  Creamery  Tub. 
M.  Keegan,  Merlden,  Fairbury  Creamery  Tub,  Gold  Medal  Prints. 

M.  Keating,  Merlden,         Fairbury  Creamery  Tub,  Gold  Medal  Prints. 
Nelson  Delesdernier,  Merlden, 

Rockdale  Creamery  Prints,  Western  Creamery  Tub. 
Wm.    Murray,   Wallingford, 

Gold  Medal  Tub,  Gold  Medal  Prints,  Farmers'  Butter. 
W.  R.  Steele,  Wallingford,  Gold  Medal  Prints. 

M.  W.  Sherwood,  Wallingford,     Gold  Medal  Prints,  Gold  Medal  Tub. 
A  L  Martin,  Wallingford, 

Page    Creamery   Prints,    Farmers*    Butter,    Cheshire   Creamery 
Prints,  York  State  Creamery  Tub. 
J.  C.  Hall,  Wallingford,  Helena  Creamery  Prints. 

E.  C.  Lewis,  Wallingford,  Gold  Medal  Prints. 

W.  C.  Post.  Wallingford, 

Gold  Medal  Tub,  Gold  Medal  Prints,  Page  Creamery  Prints. 
L.  A.  Young,  Wallingford,  St.  Albans  Creamery  Prints. 

S.  J.  Hall,  Wallingford, 

Gilt  Edge  Creamery  Tub,  Canton  Creamery  Prints. 

M.  W.  Boothe,  Wallingford,         Gold  Medal  Prints,  Renovated  Prints. 

Laden  Broa,  Wallingford,       Meadow  Gold  Tub,  Meadow  Gold  Prints. 


• 
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F.  R.  Nobert,  Walllngrford,  Gold  Medal  Tub,  Gold  Medal  Prints. 

Miner  &  Bridget!,  Wallingford, 

Renovated    Prints,    Granby   Creamery   Prints,    Elgrln   Creamery 

Tub. 

E.  T.  Carter,  Walllngrford,       Renovated  Tub,  Palrbury  Creamery  Tub. 
P.  Gannan,  Walllngford, 

York  State  Creamery  Tub,  Cheshire  Creamery  Prints. 
T.  Pagnan,  Walllngford,  York  State  Creamery  Tub. 

Luby  Bros.,  Walllngrford,  Renovated  Prints. 

F.  Guide,  Walllngford.  Gold  Medal  Tub. 

B.  Markowitz  &  Co.,  Walllngrford,  Gold  Medal  Prints. 
J.  W.  Lane,  Walllngrford. 

Gold  Medal  Prints,  York  State  Creamery  Tub. 
Downey  Bros.,  Walllnglord, 

Ashton  Creamery  Prints,  York  State  Creamery  Tub. 
Mike  Oros,  Walllngford,  Renovated  Tub,  Farmers'  Butter. 

W.  A.  Brow,  Walllngrford,  Gold  Medal  Prints. 

M.  Markowitz,  Wallingford,  Gold  Medal  Prints. 

Martin  Hubert,  Wallingford,  Gold  Medal  Prints. 

J.  Novak,  Wallingford,  Gold  Medal  Prints. 

Wm.  Plchowskl,  Walllngrford,  Gold  Medal  Prints. 

Bristol  Beef  Co.,  Walllngrford,     Gold  Medal  Prints,  Renovated  Prints. 

C.  A.  Lane,  Bristol, 

Plalnvllle  Creamery  Prints,  Meadow  Clover  Prints,  Renovated 

Prints. 
Chas.  H.  Beaudoin,  Bristol, 

York  State  Creamery  Tub,  Gold  Medal  Prints, 
John  Fiorlllo,  Bristol,  Renovated  Prints, 

Joe  Dimeo,   Bristol,  Farmers*  Butter,  Renovated  Prints. 

J.  Coverty  Bros.,  Bristol,  Fairbury  Creamery  Prints. 

W.  F.  Smlthwlck,  Bristol, 

Gold  Medal  Prints,  Fairbury  Creamery  Prints,  Farmers'  Butter. 
John  E.   Edman,   Bristol,     . 

Gold  Medal  Prints,  Canton  Creamery  Prints,  Renovated  Prints. 
A.  Q.  Perkins,  Bristol,  Brookfleld  Creamery  Prlnta 

Geo.  S.  Reede,  Bristol,  St.  Albans  Creamery  Prints. 

M.  L.  Gay  lord,  Bristol,  Goshen  Creamery  Prints. 

M.  E.  Garrett,  Bristol,     Canton  Creamery  Prints,  Meadow  Gold  PrintSL 
C.  B.  Ives,  Bristol,  Fairbury  Creamery  Prints. 

J.  H.  Glasson,  Bristol,  Sage  Creamery  Prints,  Gold  Medal  Prints. 

W.  B.  Woodruff,  Bristol, 

Fairbury    Creamery   Tub,    Fairbury  "Creamery    Prints,    Goshen 

Creamery  Prints,  Renovated  Prints. 
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L.  G.  Merlck,  Bristol, 

Vernon  Creamery  Prints,  Renovated  Prints,  Farmers*  Butter. 

D.  J.  Monahan,  Bristol,    Berkshire  Creamery  Prints,  Renovated  Prints. 

E.  T.  Tucker,  Putnam, 

Cloverdale  Creamery  Prints,  Farmers*  Prints,  Clove  rdale  Cream- 
ery Tub. 

Edward  Mullen,  Putnam, 

W.  W.  W.  W.  Creamery  Prints,  Elliott  Creamery  Tub,  Western 
Creamery  Prints. 

Putnam  Market,  Putnam,  Avondale  Creamery  Prints. 

W.  H.  Mansfield/  Putnam, 

Elllnerton  Creamery  Prints,  Fox  River  Creamery  Prints,  West- 
ern Creamery  Prints. 

J.  H.  Geeson,  Putnam, 

Western   Creamery   Tub,    Renovated   Tub,"  Standard   Creamery 
Prints,  W.  W.  W.  W.  Creamery  Prints,  Oleomargrarine. 

J.  E.  Sullivan,  Putnam, 

Gold  Medal  Prints,  Franklin  Co.  Prints,  Gold  Medal  Tub. 

W.  J.  Bartlett,  Putnam, 

Franklin    Co.    Prints,    Delmonte    Prints,    Gold    Medal    Prints, 
Franklin  Co.  Tub. 

G.  Chaput,  Putnam,  Salmon  River  Creamery  Tub. 

Edward  Valllere,  Putnam,  Cloverdale  Creamery  Prints. 

A.  N.  Law,  Putnam, 

Thompson  Creamery  Prints,  Brookfleld  Creamery  Prints. 

James  Bibault,  Putnam,  Gold  Medal  Prints,  Gold  Medal  Tub. 

Duval  &  Mailhot,  Putnam, 

Gold  Medal  Prints,  Cloverdale  Creamery  Prints,  Farmers*  But- 
ter, Renovated  Prints. 

P.  M.  Leclair,  Putnam, 

Standard  Creamery  Tub,  Standard  Creamery  Prints,  Renovated 
Prints,  Oleomarsrarlne. 

Jos.  Lapalme,  Putnam, 

Gilt  Edge  Creamery  Tub,  Mad  River  Valley  Prints. 

R.  Bouthilette,  Putnam, 

Gold  Medal  Tub,  Bakers*  Tub  Butter,  Oleomargarine. 

G.  M.  Durand,  Punam, 

Cloverdale   Creamery   Prints,   Cloverdale   Creamery   Tub,    Gold 
Medal  Prints,  Mad  River  Prints,  Renovated  Prints. 

Geo.  W.  Farley,  Putnam, 

Cloverdale  Creamery  Boxes,  Brown  River  Valley  Prints,  Reno- 
vated Prints,  Gold  Medal  Tub,  Oleomargarine  Prints. 

Putnam  Mfg.  Co.,  Putnam, 
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Barnette  Creamery  Prints,  St  Albans  Creamery  Prints,  St.  Al- 
bans Creamery  Tub. 

C.  W.  Bradway  &  Son.,  Putnam,  Thompson  Creamery  Prints. 

C.  S.  Lord,  Danielson, 

Brooklyn  Creamery  Prints,  Meadow  Clover  Prints. 

A.  H.  Armlngton,  Danielson, 

Brooklyn  Creamery  Prints,  Jewett  City  Prints,  XXXX  Creamery 
Prints,  XXXX  Creamery  Tub. 

The  James  Grocery  Co.,  Danielson, 

Brooklyn  Creamery  Prints,  Clover  dale  Creamery  Tub. 

Gallup  Bros.,  Danielson, 

Brooklyn  Creamery  Prints,  XXXX  Creamery  Prints,  Cloverdale 
Prints,  Arctic  Creamery  Tub,  Renovated  Prints. 

Waldo  Bros.,  Danielson, 

Brooklyn  Creamery  Prints,  Cloverdale  Creamery  Prints,  Clover- 
dale  Creamery  Tub. 

W.  N.  Arnold  &  Co.,  Danielson, 

Brooklyn    Creamery   Prints,    Delmonte   Creamery   Prints,    Del- 
monte  Creamery  Tub,  WWWW  Creamery  Prints. 

City  Market,  Danielson,     Renovated  Prints,  Avondale  Creamery  Prints. 

A.  Thetrault  &  Sons,  Danielson, 

Cloverdale   Creamery    Prints,    Cloverdale   Creamery   Tub,    Mad 
River  Creamery  Prints,  Brookfleld  Creamery  Tub. 

Danielson  Colton  Co.  Store,  Danielson, 

Brookfleld  Creamery  Tub,  Brooklyn  Creamery  Tub. 

QuinebaucT  Store,  Danielson, 

Cloverdale  Creamery  Tub,   Brooklyn  Creamery  Prints,   Jewett 
City  Creamery  Prints,  Mad  River  Prints,  Oleomargarine. 

Wilfred  Lioiselle,  Danielson, 

Brooklyn  Creamery  Tub,  Brooklyn  Creamery  Prints. 

Joseph  Bodo,  Danielson, 

Brooklyn  Creamery  Prints,  Mad  River  Creamery  Prints,  Clover- 
dale Creamery  Tub. 

Jos  Potlrn,  Moosup, 

Mad    River    Valley    Prints.    Mad    River   Valley   Tub,    Lakeside 
Creamery  Tub,  Lyme  Creamery  Prints,  Blue  Ribbon  Prints. 

L.  Batty  &  Son,  Moosup,  Jewett  City  Prints,  Falrbury  Creamery  Prints. 
Frank  Bodo,  Jr.,  Moosup, 

Mad  River  Creamery  Prints,  Lakeside  Creamery  Tub. 

L.  M.  Pratte,  Moosup,  Vermont  Creamery  Prints. 

Gold    Medal    Prints,    Gold    Medal    Tub,    Brookfleld    Creamery 
Prints,  Blue  Ribbon  Creamery  Prints. 
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P.  W.  Daggett,  MooBup, 

Ft.  Jackson  Creamery  Prints,  Mt.  Mansfield  Creamery  Prints, 
Renovated  Prints,  York  State  Creamery  Tub. 

C.  D.  Salisbury,  Moosup,  Lyme  Creamery  Prints,  Lyme  Creajnery  Tub. 
A.  T.  Hill.  Moosup,  Blue  Ribbon  Prints. 
H.  Trudeau,  Moosup, 

Mad  River  Creamery  Prints,  Mad  River  Creamery  Tub,  Reno- 
vated Tub. 

J.  P.  Kingsley  &  Son,  Plainfield, 

Jewett  City  Prints,  Brookfield  Creamery  Prints. 

D.  G.  Gagnon,  Jewett  City, 

Jewett  City  Creamery  Tub,  Jewett  City  Creamery  Prints. 
Dearnely  &  Clarke,  Jewett  City, 

Jewett   City   Creamery  Prints,   W  W  W  W   Creamery   Prints, 

WWWW  Creamery  Tub,  Renovated  Prints. 
Finn  Brothers,  Jewett  City, 

Jewett  City  Creamery  Prints,  Jewett  City  Creamery  Tub. 
Geo.  Labonne,  Jewett  City,  Renovated  Prints. 

Ashland  Store,  Jewett  City, 

Jewett  City  Prints,  Jewett  City  Tub,  York  State  Creamery  Tub. 
A.  C.  Burdick,  Jewett  City, 

Jewett  City  Creamery  Prints,  Jewett  City  Creamery  Tub. 
Johnson  Bros.,  Jewett  City, 

Jewett  City  Creamery  Prints,  Brookfield  Creamery  Prints. 
F.  H.  Cavanaugh,  Jewett  City, 

Jewett  City  Creamery  Prints,  Jewett  City  Creamery  Tub. 
Wheeler  Bros.,  Norwich,  Franklin  Co.  Tub,  Franklin  Co.  Prints. 

The  Mohican  Co.,  Norwich, 

York  State  Dairy  Tub,  Gold  Medal  Creamery  Tub,  Franklin  Co. 

Creamery  Tub,  Renovated  Tub,  Mad  River  Prints,  Gold  Medal 

Prints,  Lawndale  Prints. 
Cloverdale  Creamery,  Norwich, 

Vermont    Creamery    Tub,    Cloverdale    Creamery    Tub,    Royal 

Worcester  Tub,  Elgin  Creamery  Tub,  Western  Creamery  5 -pound 

Box,  Cloverdale  Prints,  Royal  Worcester  Prints. 

Somers  Bros.,  Norwich, 

Fox  River  Creamery  Tub,  Fox  River  Creamery  Prints,  Renovat- 
ed Prints. 

Welcome  A.  Smith,  Norwich, 

Vermont  Creamery  Tub,  Northfield  Creamery  Prints,  Mad  River 
Prints. 

S.  K.  Ames,  Norwich, 

Vermont   Creamery   Tub,    Oakland    Creamery   Tub,    Renovated 

Tub,  Renovated  Prints,  Vermont  Prints,  Oakland  Prints. 
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Joseph  Connor  &  Son,  Norwich,     Gold  Medal  Prints,  Brookfleld  Prints. 
J.  S.  Splcer,  Norwich, 

Vermont  Creamery  Tub,  Mad  River  Creamery  Prints,  Renovat- 
ed Prints. 

W.  H.  Cardwell,  Norwich, 

XXXX  Creamery  Prints,  Mad  River  Prints,  Brookfleld  Cream- 
ery Prints,  Gold  Medal  Prints,  Gold  Medal  Tub. 

Justin  Holden,  Norwich, 

Gold  Medal  Prints,  Mad  River  Prints,  Vermont  Creamery  Tub. 

C.  M.  McNamara,  Norwich, 

Mad  River  Creamery  Prints,  Western  Creamery  5-pound  Boxes. 

Henry  Norman,  Norwich, 

Franklin  County  Tub,  Mad  River  Creamery  Prints. 

A.  T.  Otis  &  Sons,  Putnam, 

Jewett  City  Creamery  Prints,  Mad  River  Creamery  Prints,  Ver- 
mont Creamery  Tub. 

Thos.  Wilson,  Norwich, 

Browns  River  Valley  Prints,  Brookfleld  Creamery  Prints,  Ver- 
mont Creamery  Tub. 

T.  B.  Robertson,  Norwich,  Oleo  Found  in  Bakery 

C.  W.  Hill  &  Son,  Norwich,  Mad  River  Prints,  Renovated  Print* 

J.  E.  Moore,  Norwich, 

Gold  Medal  Prints.  WWWW  Creamery  Prints,  Renovated  Prints. 

H.  D.  Avery,  Norwich,     Franklin  Co.  Creamery  Tub,  Mad  River  Prints. 

Geo.  Lepan,  Norwich,     Mad  River  Creamery  Prints,  Renovated  Prints. 

A.  J.  Senft,  Norwich, 

Franklin   Co.    Creamery   Prints,    Franklin   Co.    Creamery   Tub, 
Farmers'  Butter,  Renovated  Tub. 

Andrew  W.  Denff,  Norwich,  Franklin  County  Creamery  Tub. 

C.  D.  Sevin,  Norwich,     Gold  Medal  Prints,  Hyde  Park  Creamery  Prints. 

H.  D.  Ralion,  Norwich, 

Glover    Leaf    Creamery   Prints,    Franklin    Co.    Creamery   Tub, 
Wapping  Creamery  Prints. 

R.  F.  Smith,  Norwich, 

Conn.  Ag.  Col.  Prints,  Elgrin  Creamery  Tub,  Renovated  Prints. 

A.  F.  Grodske,  Norwich,  Renovated  Prints. 

Appley  &  Jordan,  Norwich, 

Franklin  Creamery  Tub,  Lebanon  Creamery  Prints. 

T.  McMahon,  Norwich,   Mad  River  Creamery  Prints,  Renovated  Prints, 

E.  Tracey,  Norwich, 

Lebanon  Creamery  Prints,  Gold  Medal  Prints,  Gold  Medal  Tub. 

J.  P.  Burlingame,  Norwich, 

WWWW  Creamery  Prints,  Vt  Creamery  Tub. 
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A.  Francis  &  Son,  Norwich, 

Lebanon    Creamery    Prints,    Gold    Medal    Prints,    Mad    River 
Creamery  Prints,  Franklin  Co.  Creamery  Tub. 

S.  BUnderman,  Norwich,  Browns  River  Valley  Creamery  Prints. 

Valentine  Lubert,  Greenville,  Brookfield  Creamer  Prints. 

P.  H.  Either,  Greenville, 

Lebanon  Creamery  Prints.  Mad  River  Creamery  Prints,  Reno- 
vated Prints. 

James  W.  Semple,  Greenville, 

Renovated  Tub,  Mad  River  Creamery  Prints,  Gold  Medal  Prints. 

Chas.  Erwln,  Greenville, 

Brookfield    Creamery    Prints,    Gold    Medal    Prints,    Renovated 
Prints. 

J.  O'Brien,  Greenville,  Mad  River  Prints. 

T.  C.  Coughlln,  Greenville, 

Gold  Medal  Prints,  Brookfield  Creamery  Prints. 

M.  J.  Hisrslns,  Greenville, 

Jewett   City   Creamery   Prints,   XXXX   Creamery   Prints,    Gold 

Medal  Prints,  Gold  Medal  Tub,  Renovated  Prints. 
A  B.  Main,  Greenville, 

Jewett    City    Prints,    Gold    Medal    Prints,    Renovated    Prints, 

Franklin  Co.  Creamery  Tub. 
Frank  H.  Smith.  New  London,  Lebanon  Creamery  Prints. 

H.  A.  Whiting.  New  London,  Granby  Creamery  Prints. 

Mohican  Co.,  New  London, 

Elgin  Creamery  Tub,  Vermont  Dairy  Tub,  Renovated  Tub,  Mad 

River  Prints,  Browns  River  Valley  Prints,  Gold  Medal  Prints. 
George  R.  Gray,  New  London, 

Lebanon  Creamery  Prints,  Franklin  Co.  Creamery  Prints,  York 

State  Creamery  Tub. 
W.  H.  Slocum,  New  London, 

Franklin  Co.  Tub,  Franklin  Co.  Prints,  Falrbury  Creamery  Tub. 
J.  M.  Miner,  New  London, 

Fox  River  Prints,  Franklin  Co.  Prints,  Franklin  Co.  Tub. 
J.  B.  Neal,  New  London, 

Brown  River  Valley  Prints,  Mad  River  Valley  Prints,  Vermont 

Creamery  Tub. 

C.  E.  Rice,  New  London, 

Falrbury  Creamery  Tub,  Franklin  Co.  Prints. 
M.  Joseph,  New  London,  Mt.  Mansfield  Prints. 

D.  Donovan,  New  London, 

Meadow   Gold  Tub,   Gold   Medal   Prints,   Meadow   Gold   Prints, 
Blue  Grass  Prints. 
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A.  T.  Miner,  New  London, 

Fox  River  Creamery  Prints,  Gold  Medal  Prints,  Lebanon  Prints. 

Gold  Medal  Tub,  Renovated  Tub. 
Mrs.  £.  L.  Klein,  New  London,  Franklin  Co.  Creamery  Prints. 

John  J.  Byrne,  New  London, 

Franklin  Co.  Creamery  Tub,  Mad  River  Valley  Prints. 
N.  Tinker,  New  London, 

Franklin  Co.  Creamery  Prints,  Franklin  Co.  Creamery  Tub. 
Wm.  A.  Holt,  New  London, 

Franklin  Co.  Creamery  Tub,  Lebanon  Prints,  Bozrah  Prints. 
A.  Cheeney,  New  London, 

Mad  River  Valley  Prints,  Brookfleld  Prints,  Green  Valley  Prints. 
J.  P.  Kleley,  New  London, 

Renovated  Tub,  Starr  Creamery  Tub,  Harvard  Creamery  Tub, 

Harvard  Creamery  Prints,  Starr  Prints. 
C.  H.  Schwaner,  New  London, 

Elgin  Creamery  Tub,  Elgin  Creamery  Prints,  Gold  Medal  Prints, 

Granby  Creamery  Prints. 
Geo.  H.  Thomas,  New  London, 

Meadow  Gold  Tub,  Franklin  Co.  Tub,  Brookfleld  Prints,  Leban- 
on Creamery  Prints,  Renovated  Tub. 
H.  Meadnes,  New  London, 

Gold  Medal  Prints,  Mad  River  Valley  Prints,  Bozrah  Creamery 

Prints,  Renovated  Prints. 
P.  H.  Davis  &  Co.,  New  London, 

Renovated  Tub,  Franklin  Co.  Tub,  Wapping  Prints,  Mansfield 

Creamery  Prints. 
L.  Christiansen,  New  London, 

Gold   Medal  Prints,   Granby  Creamery  Tub,   Granby  Cresjnery 

Prints. 
C.  H.  Kllnck  &  Son,  New  London,  Gold  Medal  Prints. 

C.  A.  Anderson,  New  London,  Elgin  Creamery  Tub. 

Harrlgan  Bros.,  New  London,         Gold  Medal  Prints,  Gold  Medal  Tub. 
Thomas  J.  Kehr,  New  London, 

Franklin  Co.  Tub,  Franklin  Co.  Prints. 
Wm.  Redden,  New  London, 

Renovated  Tub,  Blue  Ribbon  Prints,  Gold  ^edal  Tub. 
Peabody  Bros.,  New  London,  Brookfleld  Creamery  Prints. 

Geo.  H.  Miller,  New  London,  Gold  Medal  Prints. 

M.  M.  Thomas,  New  London,  Gold  Medal  Prints. 

M.  W.  Dart,  New  London, 

Lebanon  Creamery  Prints,  Gold  Medal  Tub. 
M.  F.  Ganey,  New  London,  Franklin  Co.  Creamery  Tub. 
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Edward  Keefe,  New  London, 

Franklir     Co.  Creamery  Tub,   Elgrin  Creamery  Tub,   Ellington 

Prints. 
Rose  Mear,  New  London,  Renovated  Prints. 

A.  G.  Manierre,  Poquonnock  Bridge, 

Franklin  Co.  Creamery  Tub,  Franklin  Co.  Creamery  Prints. 
C.  F.  Rowland,  Poquonnock  Bridge, 

Mansfield    Creamery    Prints,    Franklin    Co.    Creamery    Prints, 

Franklin  Co.  Creamery  Tub,  Farmers*  Butter. 
Coe  &  Bailey,  Groton.   Lebanon  Creamery  Prints,  Elgin  Creamery  Tub. 
C.  W.  Allyn,  Groton,     XXXX  Elgin  Creamery  Tub,  Gold  Medal  Prints. 
H.  E.  Marquardt,  Groton,     Gold  Medal  Prints,  Vermont  Creamery  Tub. 
J.  F.  Bailey,  Groton,  Browns  River  Valley  Prints. 

W.  J.  Starr,  Prop.,  Groton, 

Renovated  Tub,  Vt  Creamery  Tub,  Conn.  Ag.  Col.  Prints. 
M.  Schrepfer,  Hartford,  E.  L.  C.  Creamery  Prints. 

Chas.  Lenhoff,  Hartford, 

Simsbury   Creamery   Prints,    Meadow    Gold    Prints,    Renovated 

Prints. 
Newton  Robertson  &  Co.,  Hartford, 

Vt.    Creamery    Tub,    Amherst    Prints,    Wapping    Prints,    East 

Canaan  Prints,  Meadow  Gold  Prints,  Gold  Medal  Prints. 
Cottage  Market,  Hartford,     Granby  Creamery  Prints,  Gold  Medal  Tub. 
Hyman  F.  Smith,  Hartford, 

Fancy    Elgin    Tub,    Extra    Selected    Tub,    Wapping    Creamery 

Prints,  East  Canaan  Creamery  Prints,  Simsbury  5 -pound  Boxes, 

Gold  Medal  Prints. 
Stokes  Market,  Hartford, 

Gold  Medal  Tub,  Gold  Medal  Prints,  Brookfield  Creamery  Tub, 

Brookfleld  Creamery  Prints. 
Thos.  Muscora,  Hartford,  Meadow  Gold  Prints. 

C.  J.  Derer,  Hartford, 

Gold   Medal  Prints,   Meadow  Gold   Tub,   Meadow   Gold   Prints, 

Blue  Grass  Prints,  Renovated  Prints. 
A.  George,  Hartford.  W.  W.  Creamery  Prints. 

Fred  Lentz,  Hartford,  Meadow  Gold  Prints. 

Wm.  Walters,  Hartford, 

Meadow  Gold  Tub,  Orange  Co.  Tub,  Elgin  Creamery  Tub,  Ver- 
mont  Creamery   Tub,    Windsor    Prints,    Meadow    Gold    Prints, 

Renovated  Prints. 
The  Model  Market,  Hartford, 

Granby  Creamery  Prints,  Meadow  Gold  Prints,  Meadow  Gold 

Tub. 
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A.  S.  Oraham,  Hartford,         B.  I«.  C.  Creamery  Prints,  Granby  Prints. 
H.  W.  Heaton,  Hartford,  Green  Valley  Prints. 

Flemingr  &  Cowara,  Hartford, 

Tork  State  Creamery  Tub,   Vermont  Creamery  Tub,   Western 

Creamery  Tub,  Renovated  Tub,  Granby  Prints. 
Cady  &  Lombard,  Hartford, 

Granby  Creamery  Prints,  Western  Creamery  Tub,  Dairy  Prints, 

Slmsbury  Creamery  Prints. 
T.  S.  Mather,  Hartford, 

Meadow  Gold  Tub,  Renovated  Tub,  Slmsbury  Creamery  Prints. 
W.  J.  Madigan,  Hartford, 

Granby  Creamery  Prints,   E.   L.   C.   Prints,   Western  Creamery 

Tub,  W.  W.  W.  W.  Creamery  Prints. 
W.  A.  Lyons,  Hartford, 

Granby  Creamery  Prints,  Gold  Medal  Prints,  Renovated  Prints. 
Mat  Kline,  Hartford,  Meadow  Gold  Prints,  Gold  Medal  Printa 
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EXAMINATIONS  OF  VINEGAR. 


No.  Sold  for 

1  Cider 

2  Cider 

3  Malt 

4  Malt 
B  Cider 

6  Cider 

7  Malt 

8  Cider 

9  Cider 

10  Cider 

11  Cider 

12  Cider 

13  Cider 

14  Cider 

15  Cider 
1«  Cider 

17  Cider 

18  Cider 

19  Cider 

20  Cider 

21  Cider 

22  Cider 

23  Cider 

24  Cider 

25  Cider 

26  Malt 

27  Cider 

28  Cider 

29  Cider 

30  Malt 

31  Cider 

32  Cider 

33  Cider 

34  Cider 


Dealer 
Mrs.  J.  Brody 
Morris  Kent, 
A.  Lander 
J.  Cramer 

A.  Schmidt 

C.  Baun 

M.  C.  Dingwall 
Alex.  Kallyfewsky 
Geo.  Dahlmeyer 
Wm.  J.  O'Keefe 
J.  &  T.  Corey 

F.  E.  Jewett 
Wray  &  Co. 
Wray  &  Co. 
H.  M.  Fett 
Mautte  &  Co. 
Geo.  £.  S.  Muller 
S.  Marumlan 

B.  Alper 

Mrs.  £i.  Rasche 
Logan  Bros.  Co. 
J.  B.  Sullivan 
M.  McPadden 
Est.  of  L.  Rome 
Jno.  Washkeliewiez 
A.  Fraenza 

D.  J.  Kenney 
Village  Store  Co. 
Centennial  Tea  Co. 
D.  £.  McNamara 

C.  Oppenheim 

G.  C.  &  A.  L.  Stewart 
H.   Isenberg  &   Co. 
Public  Market 


Location 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
New  Haven 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 
Bridgeport 


Analyses 
Acidity    Solids 


4.40 
4.J19 
4.49 
4.06 
4.10 
4.28 
4.38 
4.15 
4.02 
4.12 
4.05 
4.31 
4.38 
4.25 
4.25 
4.21 
4.52 
3.72 
4.23 
4.25 
4.08 
5.64 
5.65 
4.06 
4.63 
4.36 
4.06 
4.71 
4.07 
4.92 
3.92 
4.89 
4.93 
3.66 


2.89 
2.66 
0.34 
0.28 
2.79 
3.60 
0.42 
0.36 
0.27 
3.08 
2.41 
2.09 
0.36 
0.36 
2.85 
3.57 
2.63 
2.62 
0.34 
3.34 
1.92 
15.89 
1.80 
2.21 
2.21 
0.18 
0.39 
2.36 
1.99 
1.82 
2.83 
1.67 
2.66 
1.74 


I 
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Analyses 

No. 

Sold  for 

Dealer 

Location 

Acidity 

SoUdB 

36 

Cider 

C.  D.  Cole 

Bridgeport 

4.40 

2.22 

36 

Cider 

Wm.  Chew 

Bridgeport 

4.78 

1.88 

37 

Cider 

G.  B.  Whitney 

Bridgeport 

4.96 

1.74 

38 

Cider 

I.   Oppenheim 

Bridgeport 

3.85 

2.ie 

39 

Cider 

J.  Goldber^er 

Bridgeport 

3.75 

1.51 

40 

Cider 

G.  E.  Elwood 

Bridgeport 

4.14 

2.53 

41 

Cider 

Vincent  Bros. 

Bridgeport 

3.84 

6.47 

42 

Cider 

Penn.   Mdse.   Co. 

Waterbury 

4.31 

2.32 

43 

Cider 

A.  Matarazzo 

Waterbury 

3.96 

0.50 

44 

Malt 

M.  Malone 

Waterbury 

4.15 

0.27 

45 

Cider 

J.    H.    McEvoy 

Waterbury 

4.16 

3.07 

46 

Cider 

D.  J.  Delaney 

Waterbury 

3.55 

2.84 

47 

Malt 

D.  J.  Phelan 

Waterbury 

4.60 

2.03 

48 

Cider 

Mary  A.  Thompson 

Waterbury 

4.19 

3.13 

49 

Cider 

A.  Ledare 

Waterbury 

4.33 

2.45 

50 

Cider 

D.  Chardeneau 

Waterbury 

6.48 

0.32 

51 

Cider 

Geo.  McGregor 

Waterbury 

4.57 

1.92 

62 

Cider 

Jos.  Fontin 

Waterbury 

4.17 

2.26 

63 

Cider 

J.  B.  Archambault 

Waterbury 

4.08 

2.05        , 

54 

Malt 

M.  Blanch ette 

Waterbury 

4.28 

0.30 

66 

Cider 

Hewitt  Gro.  Co. 

Waterbury 

4.15 

1.87 

56 

Cider 

M.  Spirt 

Waterbury 

3.82 

2.99 

67 

Cider 

Gooura  Bros. 

Waterbury 

4.30 

2.24 

68 

Cider 

K.  H.  Dixon 

Waterbury 

4.62 

2.oe 

69 

Cider 

Jno.  W.  Burns 

Waterbury 

4.60 

2.19 

60 

Cider 

B.  Mattson 

Waterbury 

4.00 

0.48 

61 

Cider 

I.  &  M.  Leavitt 

Waterbury 

4.17 

2.36 

62 

Cider 

C.   E.   Peck 

Waterbury 

4.98 

2.82 

63 

Cider 

G.  M.   Brink 

Waterbury 

4.30 

2.14 

200 

Cider 

J.  P.   Gullfoll 

Hartford 

3.04 

1.53 

201 

Cider 

Dow  &  Co. 

Hartford 

4.02 

2.21 

202 

Cider 

John  Pilgrard 

Hartford 

4.63 

2.43 

203 

Cider 

P.  S.  Kennedy 

Hartford 

2.68 

0.23 

204 

Cider 

W.  K.  Smith 

Hartford 

3.76 

0.99 

205 

Cider 

W.  K.  Smith 

Hartford 

4.45 

0.11 

206 

Cider 

Model  Market 

Hartford 

4.10 

2.20 

207 

Cider 

A.  S.  Graham 

Hartford 

3.96 

2.10 

208 

W.  Wine 

B.  Schurlyman 

Hartford 

4.88 

0.68 

209 

Cider 

Avenue  Market 

Hartford 

4.82 

0.23 

210 

Cider 

Albany  Butter  Store 

Hartford 

4.59 

2.00 

211 

Cider 

Cady  &  Lombard 

Hartford 

4.00 

2.22 

212 

Cider 

F.  S.  Mather 

Hartford 

4.06 

2.33 
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No.  Sold  for 

213  Cider 

214  Cider 

215  Cider 

216  Cider 

217  Cider 

218  Cider 

219  Cider 

220  Cider 

221  Cider 

222  Cider 

223  Cider 

224  Cider 

225  Cider 

226  Cider 

227  W.  Wine 

228  Cider 

229  Cider 

230  Cider 

231  Cider 

232  Cider 

233  Cider 

234  Cider 

235  Cider 

236  Cider 

237  Cider 

238  Cider 

239  Cider 

240  Cider 

241  Cider 

242  Cider 

243  Cider 

244  Cider 

245  Cider 

246  Malt 

247  Cider 

248  Cider 

249  Cider 

250  Cider 

251  Cider 

252  Cider 

253  Cider 

254  Cider 


Dealer 
Wm.  A.  Lyons 
W.  J.  Madigan 
Hartford   Market 
Allen  Bro& 
L.  Vogel 
TiUinghast 
C.  N.  Dodge 
Citizens   Grocery   Co. 
C.  H.  Strong 
J.  W.  Buckley 
J.  A.  Thompson 
S.  Marcus 
The  Washburn  Mkt. 
Cannon  &  Flanagan 
D.  F.  Burns, 
A.  A.  Thompson 
J.  E.  Murphy 
Chas.  Korburlon 
F.  C.  Flynn 
James  Savok 
Goffny  Bros. 
H.  A.  Hall 
Soverign  Trading  Co. 
Union  Grocery  Co. 
Eugene  Glaser 
J.  D.  Monagan 
J.  Merreck 
C.  A.  Lane 

C.  H.    Beaudoin 

D.  B.  Woodruff 
A.   Costello 
Frisbee  &  Heminway 
J.  W.  Morse 

C.  W.  Kurd 
Newton  Robertson  Co. 
Hyman  Smith 
Pearl  St.  Gro.  Co. 
J.  D.  Dillon 
Tucker  &  Goodwin 
Tucker  &  Goodwin 
Tucker  &  Goodwin 
Tucker  &  Goodwin 


Analyses 

Location 

Acidits 

r    Solids 

Hartford 

4.16 

2.11 

Hartford 

4.30 

2.11 

Hartford 

4.54 

2.05 

Hartford 

3.94 

2.14 

Hartford 

3.96 

1.75 

Hartford 

5.22 

2.37 

Hartford 

4.48 

1.88 

Hartford 

4.04 

1.71 

Hartford 

4.52 

2.07 

Hartford 

4.10 

1.99 

Hartford 

4.06 

2.17 

Hartford 

Hartford 

4.22 

2.22 

Hartford 

3.90 

0.31 

Hartford 

3.75 

0.40 

New  Britain 

4.90 

2.64 

New  Britain 

4.75 

2.17 

New  Britain 

4.35 

0.30 

New  Britain 

3.96 

2.33 

New  Britain 

4.23 

2.57 

New  Britain 

2.46 

2.18 

New  Britain 

4.35 

2.47 

New  Britain 

4.24 

2.85 

New  Britain 

4.20 

2.56 

New  Britain 

4.42 

2.16 

New  Britain 

4.02 

2.14 

Bristol 

4.50 

1.91 

Bristol 

3.10 

2.56 

Bristol 

4.10 

0.36 

Bristol 

4.24 

2.43 

Plalnville 

2.74 

2.03 

Plainvllle 

4.28 

2.89 

Plalnville 

4.40 

2.48 

Plalnville 

4.24 

0.36 

Hartford 

4.40 

1.27 

Hartford 

4.01 

2.50 

Hartford 

3.87 

2.53 

Hartford 

4.05 

2.28 

Hartford 

3.87 

0.72 

Hartford 

4.38 

2.45 

Hartford 

4.48 

2.21 

Hartford 

4.01 

1.95 

t  ( 


1 
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EXAMINATIONS  OF  MOLASSES. 


No.  Name  of  Dealer 

1  P.  H.  Daley, 

2  S.  L.  Moulthrop, 

3  Union  Supply  Co., 

4  H.  H.  Schofleld, 
6  H.  H.  Schofield, 

6  W.  T.  Davis, 

7  W.  T.  Davis, 

8  W.  A.  Brown, 

9  W.  F.  Brennan, 

10  H.  H.  Schofleld, 

11  £.  £.  Dunbar  &  Co., 

12  A.  F.  Beckwith  &  Co., 

13  Peoples*  Grocery  Co., 

14  Peoples'  Grocery  Co., 

15  D.  M.  Welch  &  Son, 

16  D.  M.  Welch  &  Son. 

17  Wray  &  Co., 

18  Wray  &  Co., 

19  The  Wheeler  Co., 

20  The  Wheeler  Co., 

21  Z.  C.  Beard, 

22  Z.  C.  Beard, 

23  D.  Donovan, 

24  D.  Donovan, 

25  George  F.  Cook, 

26  J.  L.  Ballou, 

27  J.  L.  Ballou, 

28  G.  W.  Coggrswell, 

29  T.  U.  Wentworth, 

30  T.  U.  Went  worth, 

31  People's  Grocery  Co., 

32  P.  W.  Fogarty, 

33  P.  W.  Fogarty, 

34  Camp  &  Rudd  Co., 

35  Camp  &  Rudd  Co., 


Location 
Naugatuck, 
Naugatuck, 
Naugatuck, 
Naugatuck, 
Naugatuck. 
Naugatuck, 
Naugatuck, 
Naugatuck, 
Naugatuck, 
Naugatuck, 
East  Derby, 
Derby, 
Derby, 
Derby, 
Derby, 
Derby, 
Shelton, 
Shelton, 
Shelton, 
Shelton, 
Shelton, 
Shelton, 
Shelton, 
Shelton, 
Shelton, 
Derby, 
Derby, 
Derby, 
Ansonia, 
Anaonia, 
Ansonia, 
Ansonia, 
Ansonia, 
Seymour, 
Seymour, 


Kind 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Ponce. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
New   Orleans. 
New  Orleans. 
New  Orleans, 
Porto  Rico. 
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Ka  Name  of  Dealer 

36  H.  O.  Chatfleld, 

37  H.  O.  Chatfleld, 

38  P.  G.  Newton, 

39  H.  S.  Daskam, 

40  H.  S.  Daskam, 

41  S.  L.  Smallhorn, 

42  P.  W.  Shea, 

43  P.  W.  Shea, 

44  B.  O.  Lester, 

45  E.  O.  Lester, 

46  Empire  State  Tea  Co., 

47  Acker.  Merrill  &  Condlt, 

48  O.  S.  Brown, 

49  O.  S.  Brown, 

50  C.  Andersen, 

51  J.  M.  Wassing, 

52  J.  M.  Wassing, 

63  New  Tork  Grocery  Co., 

54  Lorenzo  Dibble, 

55  The  United  Grocery  Co., 

56  L.  Joseloff, 

57  C.  Becker  &  Son, 

58  S.  Schilefsky, 

59  Acker,  Merrill  &  Condlt  Co., 

60  Acker,  Merrill  &  Condit  Co., 

61  Eugene  Glaser  &  Co., 

62  Charles  Nothnagle  &  Son, 

63  G.  H.  Sanborn, 

64  The  City  Market, 

65  The  City  Market, 

66  Thomas  C.  Flynn, 

67  John  O'Brien, 

68  J.  J.  Quilty, 

69  C.  Beers, 

70  C.  Beers, 

71  New  York  Cash  Grocery, 

72  E.  W.  Ehle, 

73  The  Danbury  Grocery  Co., 

74  The  Danbury  Grocery  Co., 

75  Charles  H.  Bell, 

76  Charles  H.  Bell, 

77  P.  Sullivan, 


Location 
Seymour, 
Seymour, 
Seymour, 
Stamford, 
Stamford, 
Stamford, 
Stamford, 
Stamford, 
Stamford, 
Stamford, 
Stamford, 
Stamford, 
Stamford, 
Stamford, 
Stajnford, 
Stamford, 
Stamford, 
South  Norwalk, 
South  Norwalk, 
South  Norwalk, 
South  Norwalk, 
South  Norwalk, 
South  Norwalk, 
Greenwich, 
Greenwich, 
New  Britain, 
New  Britain, 
New  Britain, 
New  Britain, 
New  Britain, 
New  Britain, 
New  Britain, 
New  Britain, 
Danbury, 
Danbury, 
Danbury, 
Danbury, 
Danbury, 
Danbury, 
Portland, 
Portland, 
Portland, 


Kind 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
New  Orleans, 
Porto  Rico. 
New  Orleans, 
Dark  Molasses. 
New  Orleans, 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
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No.  Name  of  Dealer 

78  P.  Sullivan, 

79  Mlddletown  Cash  Grocery, 

80  Mlddletown  Cash  Grocery, 

81  A.  H.  Waterbury, 

82  Logran  Brothers, 

83  M.  C.  Dingwall, 

84  S.  S.  Adams, 

85  Kohn  Brothers, 

86  Wray  &  Co., 

87  Wray  &  Co., 

88  R.  R.  Parrott, 

89  Logan  Brothers, 

90  Jesse  Lund, 

91  Pike  Brothers, 

92  Pike  Brothers, 

93  Pike  Brothers, 

94  E.  W.  Oviatt  &  Co.. 

95  E.  W.  Oviatt, 

96  C.  M'Carthy, 

97  CM.  Raymond, 

98  CM.  Raymond, 

99  G.  M.  Brink, 

100  J.  H.  McEvoy, 

101  D.  J.  Delaney, 

102  D.  J.  Phelan, 

103  Albert  LeClalre, 

104  M.  W.  Sherwood, 

105  M.  W.  Sherwood, 

106  Laden  Brothers, 

107  Laden  Brothers, 

108  Miner  &  Bridgett, 

109  J.  W.  Lane, 

110  Boston  Grocery  Co., 

111  Boston  Grocery  Co., 

112  Block  &  Behrens, 

113  Block  &  Behrens, 

114  M.  W.  Boothe, 

115  M.  W.  Boothe, 

116  McM.  Dolet, 

117  H.  C  Price, 

118  F.  A.  Stickles, 

119  G.  W.  Main, 


Location 
Portland, 
Middletown, 
Mlddletown, 
New  Haven, 
New  Haven, 
New  Haven, 
New  Haven, 
New  Haven, 
New  Haven, 
New  Haven, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Bridgeport, 
Waterbury, 
Waterbury, 
Waterbury, 
Waterbury, 
Waterbury, 
Wallingfford, 
Wallingford, 
Walllngford, 
Wallingford, 
Wallingford, 
Wallingford, 
Meriden, 
Meriden, 
Meriden, 
Meriden, 
Meriden, 
Meriden, 
Winsted, 
Winsted, 
Torrington, 
Torrington, 


Kind 

Dark  Molasses. 
Light  New  Orleans. 
Dark  New  Orleans. 

New  Orleans. 

New  Orleans. 

New  Orleans. 

Porto  Rico. 

Pure  Molasses. 

Porto  Rico. 

New  Orleans 

New  Orleans, 

New  Orleans. 

New  Orleans. 

New  Orleans. 

Porto  Rico. 
Dark  Porto  Rico. 

New  Orleans. 

Porto  Rico. 

New  Orleans. 

New  Orleans. 

Porto  Rico. 

New  Orleans, 
Dark  Porto  Rico. 

Porto  Rico. 

New  Orleans. 

Porto  Rico. 

Porto  Rico. 

New  Orleans. 

Porto   Rico. 

New  Orleans*. 

Porto  Rico. 

Porto   Rico. 

Cooking    Molas. 

New  Orleans. 

Porto  Rico. 

Porto  Rico. 

Porto  Rico. 

New  Orleans. 

Porto  Rico. 

Porto  Rico. 

Porto  Rico. 

Porto  Rico. 
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No.  Name  of  Dealer 

120  G.  W.  Main. 

121  G.  W.  Main. 

122  G.  H.  Thomas, 

123  G.  H.  Thomas, 

124  F.  H.  Davis  &  Co., 

125  F.  H.  Davis  &  Co., 

126  New  York  Cash  Grocery, 

127  T.  J.  Kehr. 

128  William  Redding, 

129  M.  W.  Dart, 

130  Edward  Keefe, 

131  George  R.  Gray, 

132  J.  M.  Miner, 

133  Est:  of  W.  A.  Holt, 

201  B.  T.  Tucker, 

202  E.  T.  Tucker, 

203  Edward  Mullen, 

204  Edward  Mullen, 
206  W.  H.  Mansfield, 

206  W.  H.  Mansfield, 

207  George  Farley, 

208  Joseph  La  Palme, 

209  Joseph  La  Palme, 

210  T.  McClellan, 

212  T.  McClellan, 

214  W.  J.  Bartlett, 

213  W.  J.  Bartlett, 

215  J.  B.  Sullivan, 

216  J.  E.  Sullivan, 

217  A.  H.  Armlngton, 

218  A,  H.  Armlngton, 

219  Waldo  Brothers, 

220  Waldo  Brothers, 

221  The  James  Grocery  Co., 

222  The  James  Grocery  Co., 
228  W.  N.  Arnold, 

224  W.  N.  Arnold, 

226  A.  Tetrault  &  Son, 

226  A,  Tetrault  &  Son, 

227  A,  A,  Despress, 

228  A,  A.  Despress, 

229  A.  A.  Despress, 


Location 
Torrtngton, 
Torrlngton, 
New  London, 
New  London, 
New  London, 
New  London, 
New  London, 
New  London, 
New  London, 
New  London, 
New  London, 
New  London, 
New  London, 
New  London, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Putnam, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 
Danlelson, 


Kind 
Light  Porto  Rico. 

New  Orleans. 
Dark  New  Orleans. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
Porto  Rico. 
New  Orleans. 
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No.  Name  of  Dealer 

230  Quinnebaug  Store, 

231  Quinnebaug  Store, 

232  City  Grocery  Co., 

233  City  Grocery  Co., 

234  A.  A.  Trudeau, 

235  A.  A.  Trudeau, 

236  Willimantlc  Cash  Grocery, 

237  George  R.  Tripp, 

239  George  R.  Tripp, 

240  Reade  Brothers, 

241  Reade  Brothers, 

242  Frank  Larrabee, 

243  Frank  Larrabee, 

244  Milton  Hall, 

245  Milton  Hall, 

246  Mullen  &  St.  Onge, 

247  Mullen  &  St.  Onge, 

248  C.  R.  Hibbard, 

249  C.  R.  Hibbard, 

250  A.  K.  Talcott, 

251  A.  K.  Talcott. 

252  Ransome  Brothers, 

253  Ransome  Brothers, 

254  H.  O.  Keeney, 
256  H.  O.  Keeney, 

256  F.  Farrenkoff, 

257  F.  Farrenkoff, 

258  Carlos  Doane, 

259  Carlos  Doane, 

260  McNeil  &  Conway, 

261  McNeil  &  Conway, 

262  Eugene  Slogan  Co., 

263  New  York  Cash  Grocery, 


Location 
Danielson, 
Danielson, 
Willimantic, 
WillimanUc. 
Willimantic, 
Willimantic, 
Willimantic, 
Willimantic, 
WillimanUc, 
Willimantic. 
Willimantic, 
Willimantic, 
WillimanUc, 
WillimanUc, 
Willimantic, 
Willimantic, 
WillimanUc, 
WillimanUc, 
WillimanUc, 
RockvlUe, 
Rockville, 
Rockville, 
Rockville, 
Rockville, 
Rockville, 
Rockville, 
Rockville, 
Rockville, 
Rockville, 
Rockville, 
Rockville, 
New  Britain, 
New  London, 


Kind 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orlean??. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans, 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
Porto  Rico. 
New  Orleans. 
New  Orleans. 
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EXAMINATION  OF  FEED  STUFFS. 


liocatlon  of  Dealer 

Kind  of  Feeds  Sold 

Fat          Protein 

Stamford, 

Glove  Gluten  Feed 

'» 

2.60          26.00 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

• 

Hominy  Peed, 

No  Analysis 

Oat  Feeds — ^H.  O. 

Horse, 

4.50          12.00 

Oat  Feeds — ^H.  O. 

Poultry, 

5.50          17.00 

Oat  Feeds — ^H.  O. 

Dairy, 

4.50          18.00 

F.  S.  Stock  Feed, 

5.00         12-13 

Boss  Com  &  Oat, 

4.00            9.00 

Lucems, 

4.60          13.50 

So.  Norwalk, 

Cotton  Seed  Meal, 

7-9         41-43 

Linseed  Meal, 

5-7         32-36 

Buffalo  Gluten  Feed, 

3.00          28.00 

Wheat   Middlings, 

No  An^ysis. 

Wheat  Bran, 

No  Analysis. 

Hominy  Feed, 

7.%-9     10-12 

Victor  Oisit  Feed, 

4.00            9.00 

N.  E.  F.  S., 

4.00          10.00 

H.  O.  Horse, 

4.50          12.00 

H.  O.  Dairy, 

No  Analysis. 

D.  E.  Ft., 

3.00            8.30 

H.  O.  Poultry, 

5.50          17.00 

Buffalo  Cereal,  Horse, 

4.50          12.00 

• 

Schucmaker's, 

5.00          13.00 

I>anbury, 

Cotton  Seed  Meal, 

9.00          43.00 

Buffalo  Gluten, 

3.00          25.00 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

Paragon  Hominy 

Feed, 

7.H-9   10.%-12 

Quaker  Oat  Feed, 

3.50          14.00 

H.  O.  Poultry, 

5.50          17.00 

I>anbury, 

Cotton   Seed    Meal 

I. 

9.00          43.00 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

Hominy  Feed, 

7.H-9        10-12 
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Location  of  Dealer 


Derby, 


Shelton 


Shelton, 


Bridgeport, 


Bridgeport, 


Kind  of  Feeds  Sold 

Fat          Protein 

H.    O.   Horse, 

4.00          12.00 

N.  E.  Stock, 

4.00            9.0O 

Ezc.  Corn  &  Oat, 

4.20            9.00 

Lenox  Stock, 

3.27            9.88 

Cotton    Seed    Meal, 

9.00          43.00 

Linseed  Meal, 

3.00          40.00 

Bay  State  Gluten, 

3.00          26.00 

Wheat  Middlings, 

No  Analysis 

Wheat  Bran, 

No  Analysis. 

Victor  Oat  Feeds, 

4.00            9.00 

Jersey  Mixed  Oat, 

3.20          12.06 

Cotton  Seed  Meal, 

9.00          43.00 

Buffalo  Gluten  Meal, 

3.00          28.00 

Bay  State  Gluten  Meal, 

3.00          26.00 

Globe   Gluten  Feed, 

2.60          26.00 

Wheat  Middlings, 

No  Analsrsis. 

Royal   Mixed, 

6.48          18.61 

Wheat  Bran, 

No  Analysis. 

Victor  Oat  Feed, 

4.00           9.00 

Cotton  Seed  Meal, 

9.00          43.00 

Linseed  Meal, 

6-7         32-36 

Gluten  Feed, 

No  Analysis. 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

Monarch  Chop  Oat, 

4-20            8-13 

Cotton  Seed  Meal, 

None  in  stock. 

Globe  Gluten  Feed, 

2.60          26.00 

Wheat  Middlings, 

No  Analsrsis. 

Wheat  Bran, 

No  Analysis. 

Victor, 

4.00           9.00 

Quaker  Oat  Dairy, 

3.60          14.00 

Local  Provender, 

No  Analysis. 

Schumacker's  stock, 

6.00         13.00 

Lucerne's  Horse, 

3.60          13.60 

Lucerne's  Dairy, 

3.60          16.50 

Green  Diamond  C.  S.  Meal, 

9.00          43.00 

Linseed  Meal, 

No  Analysis. 

Buffalo  Gluten  Feed, 

3.00          26.00 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

Oat  Provender, 

No  Analysis. 

Victor, 

4.00            9.00 
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L<c»catIon  of  Dealer 


Sridgeport, 


Xew  Haven, 


r^ew  Haven 


Ansonla, 


Ansonia, 
Ansonia, 


Seymour, 


Kind  of  Feeds  Sold 
Schumacker's, 
Linseed   Meal, 
Wheat  Middlings, 
Wheat  Bran, 
Buffalo  Cereal  Horse, 
Boss  Corn  &  Oat, 
Owl  Brand  C.  S.  Meal, 
Linseed  Meal, 
Globe  Gluten  Feed, 
Wheat  Middlings, 
Wheat  Bran, 
Paynes  Malt  Sprouts, 
Boss, 

Buffalo  Horse, 
Victor, 

American  L.  Co., 
Buffalo, 

Wheat  Middlings, 
Wheat  Bran, 
Victor, 

Schumacher's, 
Indiana  Mixed, 
Linseed  Meal, 
Globe  Gluten  Feed, 
Colonial    Middlings, 
Hominy  Feed, 
Victor  Oat, 
H.   O.   Horse, 
H.   O.    Dairy, 
H.  O.  Poultry, 
Lucerne  Horse, 
Lucerne   Dairy, 
Cotton  Seed  Meal, 
Linseed  Meal, 
Bay  State, 
Wheat  Middlings, 
Wheat  Bran, 
Victor  Oat  Feed, 
Victor  Oat  Feed, 
Boss, 
Quaker, 
Excelsior, 


Fat         Protein 
6.50  18.60 

8.00  40.00 

No  Analysis. 
No  Analysis. 
4.50  12.00 

4.00  9.00 

9.00  48.00 

3.00  40.00 

2.50  26.00 

No  Analysis. 
No  Analysis. 
Analysis  Guaranteed. 
4.00  9.00 

4.60  12.00 

4.00  9.00 

1-3         37-40 
3.00  27.00 

No  Analysis. 
No  Analysis. 
4.00  9.00 

6.00         12-13 
3.20  12.05 

3.00  40.00 

2.60  26.00 

6%  13H 

No  Analysis. 
4.00  9.00 

4.60  12.00 

4.60  18.00 

6.50  17.00 

8.50  18.50 

3.50  16.50 

9.00  43.00 

1-8         37-40 
3.00  26.00 

No  Analysia 
No  Analysis. 
4.00  9.00 

4.00  9.00 

4.00  9.00 

3.60  14.00 

4.20  9.00 
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Location  of  Dealer 


Waterbury. 


Waterbury* 


Naugatuck, 


Naugatuck, 


Wlnsted, 
Winsted, 


Kind  of  Feeds  Sold 
American  Stock, 
Hunters  Cotton  Seed  Meal, 
Old  Process  Linseed  Meal, 
Warner's  Gluten  Feed, 
Wheat  Middlingrs, 
Wheat  Bran, 
Hominy  Peed, 
H.  O.  Horse, 
New  England  Stock, 
Victor, 

Schumacker's    Stock, 
Linseed  Meal, 
Warner's  Gluten  Peed, 
Colonial  Middlings, 
Wheat  Bran, 
Hominy  Peed, 
Quaker, 

Dickinson  Stock, 
American   Poultry, 
Calf   Meal, 
Lucerne   Dairy, 
Cotton  Seed  Meal, 
Gluten  Peed. 
Wheat  Middlings, 
Wheat  Bran. 

Blue  Ribbon  Hominy  Peed, 
Buckeye  Wheat  Peed, 
Boss  Oat  Peed, 
Victor, 

Corn.  Oat  &  Barley, 
Buffalo  Cereal  Creamery, 
Wheat  Middlings, 
Wheat  Bran, 
Hominy  Peed, 
Boss    Oat. 
H.  O.  Horse, 
Buffalo  Cereal  Poultry, 
Defl, 

Linseed  Meal, 
Blue  Grass  Mixed, 
Linseed  Meal, 
Buffalo   Gluten   Feed, 


Fat 

Protelii 

6.00 

12.13 

9.00 

43.00 

6-7 

32-36 

8.00 

26.00 

No  Analysis. 

No  Analysis. 

No  Analysis. 

4.60 

12.00 

4.00 

10.00 

4.00 

9.00 

6.00 

13.00 

6.60-8.60 

30-35 

3.00 

26.00 

6% 

13  H 

No  Analysis. 

7%-9 

10-12 

3.60 

14.00 

4.14 

10.04 

4.60 

14.00 

6.00 

25.00 

3.60 

16.60 

No  Analysis. 

None  In  Stock. 

No  Analysis. 

No  Analysis. 

8.00 

11.00 

4.70 

17.76 

4.00 

9.00 

4.00 

9.00 

6.00 

13.00 

6.00 

20.00 

No  Analysis. 

No  Analysis. 

No  Analysis. 

4.60 

12.00 

6.00 

17.00 

8.00 

8.60 

No  Analysis. 

3.19 

12.69 

6-7 

30-86 

3.00 

26-28 

DAIRY  COHHISSIONBR'S  RBPORT. 


59 


Location  of  Dealer 

Kind  of  FeedB  Sold 

Fat 

Protein 

Paragon  Hominy  Feed, 

7H-9 

lOH-12 

Victor, 

4.00 

9.00 

Torrinjrton, 

Hunters  C.  S.  Meal, 

9.00 

43.00 

Linseed  Meal, 

6.50-8.5C 

1     30-35 

Torrington, 

Buffalo  Gluten, 

3.00 

25.00 

Buckeye, 

4.70 

17.75 

Hominy  Feed, 

8.60 

10.60 

Ajax, 

12.00 

33.00 

Schumacker's, 

5.00 

12-13 

Victor, 

4.00 

9.00 

Buffalo  Cereal  Horse, 

4.50 

12.00 

Buffalo  Cereal  Dairy, 

5.00 

20.00 

Buffalo  Cereal  Poultry, 

6.00 

17.00 

Lucerne, 

8.50 

16.50 

Portland, 

Linseed  Meal, 

No  Analysis. 

Hominy  Feed, 

No  Analysis. 

Mlddletown, 

Ga.  Cotton  Oil  Co., 

8.00 

38.61 

Globe  Gluten  Feed, 

2.50 

26.00 

Wheat  Middlngs, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

Hominy  Feed, 

No  Analysis. 

Mlddletown, 

Buffalo  Gluten  Feed, 

No  Analysis. 

Hominy  Feed,                   , 

No  Analsrsls. 

Merlden, 

Glen  Cove  Gluten  Feed, 

No  Analysis. 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

Hominy  Feed, 

No  Analysis. 

Meriden, 

Linseed  Meal, 

No  Analysis. 

Buffalo  C.   Co.   Hominy  Feed, 

8.60 

10.60 

Buffalo  Horse, 

4.50 

12.00 

Buffalo  Com  &  Oat  Chop, 

4.00 

8.00 

Walllnsford, 

Magnolia  Cotton  Seed  Meal, 

9.00 

43.00 

Buffalo  Gluten  Feed  (bulk). 

No  Analysis. 

Paragon  Hominy  Feed, 

7%-9 

lOH-12 

Victor  Oat  Feed, 

4.00 

9.00 

Bristol, 

Globe  Gluten  Feed, 

No  Analysis. 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

M.  Hilliard's  Hominy  Feed, 

7%-9 

10-12 

AJax  Flakes, 

Schumacker's  Stock, 

5.00 

13.00 

H.  O.  Poultry, 

6.60 

17.00 

6o 
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Location  of  Dealer 

Kind  of  Feeds  Sold 

Fkt          Protein 

Putnam, 

Hunters  Cotton  Seed  Meal, 

9.00          43.00 

Linseed  Meal, 

No  Analysis. 

Buffalo  Gluten  Feed, 

3.00          25.00 

Wheat  Middlingrs, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

Putnam, 

Hunter's  Cotton  Seed  Meal, 

9.00          43.00 

American  Linseed  Meal, 

1-3         37-40 

Buffalo  Gluten, 

3.00          26.00 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

Brewers  Grains  XXXX, 

11.00          33.00 

Provender, 

No  Analsrsis. 

Danlelson, 

Wheat  Middlings, 

No  Analsrsis. 

Wheat  Bran, 

No  Analysis. 

» 

Provender, 

No  Analysis. 

MOOBUP, 

Wheat  Middlings, 

No  Analysis. 

Blue  Ribbon  Hominy  Feed, 

8.00          11.00 

Union,  Brewers  Grains, 

7.00          24.00 

• 

Green  Diamond  Horse, 

7-9         10-11 

Green  Diamond  Sugar, 

3.06          12.60 

Jersey  Mixed, 

3.20          12.05 

Plainfield, 

Wheat  Middlings, 

No  Analysts. 

Wheat  Bran, 

No  Analysts. 

Hominy  Feed, 

No  Analysts. 

Jewett  City, 

American  Cotton  Seed  Meal, 

9.00          43.00 

Starr  Hominy  Feed, 

7.31             9.88 

Biler, 

7.00          24.00 

Jewett  City, 

Wheat  Middlings, 

No  Analysts. 

Wheat  Bran. 

No  Analysts. 

Local  Provender, 

Norwich, 

Cotton  Seed  Meal, 

9.00          41.00 

Old  Process  Linseed  Meal, 

6-7       30-se 

Buffalo  Horse, 

4.60          12.00 

New  London, 

Wheat  Middlings, 

No  Analysis. 

Wheat  Bran, 

No  Analysis. 

• 

Hominy  Feed, 

No  Analysis. 

Buffalo  Cereal  Horse, 

4.60          12.00 

Hartford, 

Cream  Meal, 

3.00          36.60 

Hunter's   Hominy  Feed, 

7.70          11.02 

Quaker  Dairy, 

3.60           14.00 
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RETURNS  FROM  EXPERIMENT  STATION 
OF  ADULTERATED  EXTRACTS. 

VANILLA. 

Eureka  Mf^.  Co.,  Hartford,  Conn.     Vanilla. 

Purchased  at  Ansonia,  9-10-'04.     Contains  Artificial  Color. 

Twentieth  Century  Ext.  Co.,  Hartford,  Conn.     Vanilla. 

Purchased  at  Ansonia,  9 -10-' 04.     Contains  Coumarin  and  Arti- 
ficial Color. 

Walsh  Bros.,  Ansonia,  Conn.     Ext.  Vanilla. 

Purchased  at  Ansonia,  9-10-'04.     Contains  Coumarin  and  Arti- 
ficial Color. 

Druggists  Vial,  marked  Extract  of  Vanilla. 

Purchased    at    Bridgeport,    9-10-'04.     Contains  Coumarin    and 
Artificial  Color. 

Victor  Mfg.  Co.,  Hartford,  Conn.     Vanilla. 

Purchased    at    Bridgeport,    9-l-'04.     Contains    Coumarin    and 
Artificial  Color. 

Twentieth  Century  Ext.  Co.,  Hartford,  Conn.     Vanilla. 

Purchased    at    Bridgeport,    9-l-'04.     Contains    Coumarin    and 
Artificial  Color. 

Good  Value  Extra  Co.,  New  York.     Good  Value  Ext.  Vanilla. 

Purchased    at    Bridgeport,    9-l-'04.     Contains    Coumarin    and 
Artificial  Color. 

Drugg:ist8'  Vial,  marked  Extract  of  Vanilla. 

Purchased  at  Bristol,  9-15-'04.     Contains  Coumarin. 

Baldwin  &  McDonald,  Danbury,  Conn.     Pure  Concentrated  Ext. 

Purchased  at  Danbury,  9- 8-' 04.     Contains  Coumarin  and  Arti- 
ficial Color. 

Druggists'  Vial,  marked  Extract  Vanilla. 

Purchased  at  Hartford,  9-16-'04.     Contains  Coumarin  and  Arti- 
ficial Color. 

Aetna  Mfg.  Co.,  Hartford,  Conn.     Vanilla. 

Purchased  at  Hartford,  9-16-'04.     Contains  Coumarin  and  Arti- 
ficial Color.      . 

J.  T.  Robertson,  Hartford,  Conn.     Robertson's  Ext  Vanilla.  ' 

Purchased  at  Hartford,  9-1 6-' 04.     Contains  Coumarin  and  Arti- 
ficial Color. 
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H.  M.  Grant,  Meriden,  Conn.     Elite  Brand  Cone.  Ext.  Van. 

Purchased  at  Meriden,  9-1 2 -'04.     Contains  Coumarin  and  Arti- 
ficial Color. 
Druffgrists'  Vial,  marked  Extract  Vanilla. 

Purchased  at  Meriden,  9-1 2-' 04.     Contains  Coumarin  and  Arti- 
ficial Color. 
Union  Tea  Co.,  New  Britain  and  Meriden.     Superior  Vanilla  Flavoring. 

Purchased  at  Meriden,  9-12-'04.     Contains  Coumarin  and  Arti- 
ficial Color. 
D.  Johnson  &  Co.,  Middletown,  Conn.     Pure  Cone.  Ex.  Van. 

Purchased   at   Middletown,    9-19-'04.     Contains   Coumarin   and 

Artificial  Color. 
J.  Q.  Hedges,  Middletown,  Conn.     Pure  Concentrated  Van. 

Purchased    at   Middletown,    9-19-'04.     Contains   Coumarin   and 

Artificial  Color. 
New  Eng.  Tea  Co.,  Middletown,  Conn.     Vanilla. 

Purchased  at  Middletown,  9-19-*04.     Contains  Coumarin. 
McKee  Medicine  Co.,  Middletown,  Conn.     Pure  Cone.  Ext.  Vanilla. 

Purchased  at  Middletown,   9-19-'04.     Contains  Aeetanilid. 
Druggists'  Vial,  marked  Extract  Vanilla. 

Purchased  at  Naugatuck,  9-19-'04.     Con^ins  Coumarin. 
Arcadian  Ext.  Co.,  Union  City,  Conn.     Pure  Cone.  Ex.  Vanilla. 

Purchased    at    Naugatuck,    9-19-'04.     Contains    Coumarin    and 

Coal  Tar  Coloring. 
Manufacturers'  name  not  given.    Marked  Pure  Cone.  Ext.  Vanilla. 

Purchased  at  New  Britain,   9 -12 -'04.     Contains  Coumarin  and 

Coloring. 
C.  H.  Taleott  &  Co.,  Hartford,  Conn.     Delmonlco  Vanilla. 

Purchased  at  New  Britain.     Contains  Coumarin. 
Druggists'  Vial,  marked  Extract  Vanilla. 

Purchased  at  New  Britain,   9-12-'04.     Contains  Coumarin  and 

Coloring. 
J.  E.  Murphy,  New  Britain,  Conn.     Pure  Cone.  Ext.  of  Vanilla. 

Purchased     at    New     Britain,     9-12-'04.     Contains     Coumarin. 

Aeetanilid  and  Coloring. 
Druggists'  Vial,  marked  Extract  Vanilla. 

Purchased   at  New  Haven,    8-31-'04.     Contains   Coumarin   and 

Coloring. 
Frederick  Bros.,  New  Haven,  Conn.     Vanilla. 

Purchased  at  New  Haven,  10-29-'04.     Contains  Coumarin  and 

Coloring. 
Sterling  Extract  Co.,  New  York  City.     Sterling  Ext.  of  Vanilla. 

Purchased  at  New  Haven,  12-19-'04.     Contains  Coal  Tar  Color. 
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The  Carlson  Tea  &  Butter  Co.,  New  Haven,  Conn.     Standard  Quality 
Bxt  Vanilla. 

Purchased  at  New  Haven,  10-20-'04.     Contains  Coumarln  and 
Coloring;. 

H.  M.  Tower,  New  Haven.     Tower's  Cone.  Ex.  Vanilla. 

Purchased   at  New  Haven,    8-30-'04.     Contains  Coumarln  and 
Coloring. 

>fichol8  &  Harris,  New  London,  Conn.     Extract  Vanilla. 

Purchased  at  New  London,  9-14-'04.     Contains  Coloring. 

Cbas.  M.  Taylor,  New  London,  Conn.     Lanman's  Vanilla. 

Purchased  at  New  London,   9-14-'04.     Contains  Coumarln  and 
Coloring. 

Slater  Extract  Co.,  Pawtucket,  R.  I.     Cone.  Ext.  of  Vanilla. 

Purchased  at  Norwich,  9- 14-* 04.     Contains  Coumarin  and  Color- 
ing. 

Oruggists'  Vial,  marked  Extract  Vanilla. 

Purchased  at  Putnam,  9-14-'04.     Contains  Coumarin  and  Color- 
ing. 

Mfgr.  not  given.     Bottle  marked  Choice  Ext.  of  Vanilla. 

Purchased  at  Stamford,  9-6-'04.     Contains  Coumarln  and  Color- 
ing.. 

Druggists'  Vial,  marked   Extract  Vanilla. 

Purchased  at  Stamford,  9-6-'04.     Contains  Coumarin  and  Col- 
oring. 

Seeman  Brothers,  New  York.     Warfleld  Brand  Ext.  Vanilla. 

Purchased  at  So.  Norwalk,  9-9-'04.     Contains  Coloring. 

rhruggists'  Vial,  marked  Extract  Vanilla. 

Purchased  at  So.  Norwalk,  9-9-'04.     Contains  Coumarln. 

Sage's  Laboratory,  Torrlngton,  Conn.     Sage's  Choice  No.  1  Ext.  Van. 

Purchased  at  Torrlngton,   9-20-'04.     Contains  Coumarin. 


Premium  Brand  Vanilla. 

Purchased  at  Waterbury,  9-19-'04.     Contains  Acetanllid. 
Druggists'  Vial,   marked   Extract  Vanilla. 

Purchased  at  Waterbury,  9-19-'04.     Contains  Coloring. 

Druggists'  Vial,  marked  Essence  Vanilla. 

Purchased  at  Waterbury,  9-19-'04.     Contains  Coumarin. 

Druggists'  Vial,   marked   Extract  Vanilla. 

Purchased  at  Wllliamntic,  9-15-'04.     Contains  Coloring. 

The  C.  L.  Colton  Perfume  &  Ext.  Co.     Earlvllle,  N.  Y.     O.  K.  Van. 

Purchased  at  Winsted,  9-20-^04.     Contains  Coumarin  and  Color- 
ing. 
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Druggists'  Vial,  marked  Extract  Vanilla. 

Purchased  at  Winsted»  9-20-'04.     Contains  Coumarin  and  Color- 
ing. 

Druggists'  Vial,  marked   Extract  Vanilla. 

Purchased  at  Bridgeport,   9-21-'05.     Contains  Coumarin. 


Pure  Concentrated  Ext.  of  Fruit  Flavors.     Favorite  Ext.  Vanilla. 

Purchased  at  Stamford,  9-22-'05.     Contains  Coumarin  and  Col- 
oring. 

Danbury  Grocery  Co.,  Danbury,  Conn.     Pure  Cone.  Ext.  Vanilla. 

Purchased    at    Danbury,    9-2 2 -'05.     Contains    Coumarin,    Ace- 
tanilid  and  Coloring. 


Purchased  at  Danbury,  9-2  2 -'05.     Contains  Coumarin. 
Union  Pacific  Tea  Co.,  New  York.     Sovereign  Vanilla  Flavoring. 

Purchased     at    Danbury,     9-22-'06.     Contains    Coumarin    and 
Coloring. 


Purchased    at    Hartford,     9-26-'05.     Contains    Coumarin    and 
Coloring. 


Purchased  at  New  Britain,    9-26-'05.     Contains  Coumarin  and 

Color. 
McKee   Medicine   Co.,    Mlddletown,   Conn.     Dr.    McKee's   Cone.   Firuit 
Extracts,  Vanilla. 

Purchased   at  New   Haven,    9-20-'05.     Contains  Coumarin   and 

Coloring. 
American  Tea  Co.,  New  Haven,  Conn.     Centennial  Ext.  Vanilla. 

Purchased   at  New  Haven,    9- 20 -'05.     Contains  Coumarin   and 

Coloring. 


Purchased   at  New  Haven,    9-20-'05.     Contains  Coumarin   and 

Coloring. 
Chas.  M.  Taylor  &  Co.,  New  London,  Conn.     Cone.  Ext.  Vanilla. 

Purchased  at  New  London,   9-27-'05.     Contains  Coumarin  and 

Coloring. 
Nichols   &   Harris,   New  London,   Conn.     Extract  Vanilla. 

Purchased  at  New  London,   9-27-'06.     Contains  Coumarin  and 

Coloring. 
Lambert  &  Lowman,  Detroit,  Mich.     Royal  Cone.  Ext.  Vanilla. 

Purchased     at    Norwich,     9-27-'06.     Contains     Coumarin     and 

Coloring. 
J.  E.  Murphy,  New  Britain,  Conn.  *  Pure  Ext.  Vanilla. 

Purchased     at    New     Britain,     9-25-'06.     Contains    Coumarin, 

Acetanilid  and  Coloring. 
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LEMON. 

Walsh  Bros.,  Ansonia,  Conn.     Extract  Lemon. 

Purchased  at  Ansonia,   9-17-'04.     Deficient  in  Lemon  Oil  and 
Coloring  Matter. 
Union  Pacific  Tea  Co..  New  York  City.     Soverlgn  Lemon  Flavoring. 

Purchased    at    Bridgeport,    9-l-*04.     Deficient    In    Lemon    Oil. 
Contains  Coloring. 
Druggists'  Vial,  marked  Essence  Lemon. 

Purchased  at  Bristol,   9-15-'04.     Deficient  In  Lemon  OH. 
C.  L,  Colton  Perfume  &  Ext.  Co.,  Earlvllle,  N.  Y.     Superior  Ext.  Lemon. 

Purchased  at  Bristol,  9-15-'04.     Deficient  in  Lemon  Oil. 
Sam'l  Stuart  &  Co.,  Hatford,  Conn.     Standard  Ext.  Lemon. 

Purchased  at  Danbury,   9-8-*04.     Artificial  Color  and  Lack  of 
Lemon  OH. 
I^uggists'  Vial,  marked  Extract  of  Lemon. 

Purchased  at  Derby,  9-17-'04.     Lack  of  Lemon  Oil. 
J.  D.  Welch  &  Co.,  New  Haven.     Lemon. 

Purchased  at  Derby,  9-17-'04.     Lack  of  Lemon  Oil. 
Trumbull  &  Co.,  Hartford,  Conn.     Lemon. 

Purchased  at  Hartford,  9-13-'04.     Lack  of  Lemon  Oil. 
Druggists'  Vial,  marked  Pure  Cone,  Ext.  Lemon. 

Purchased  at  Mlddletown,  9-28-'05.     .70  per  cent.  Lemon  Oil. 
New  England  Tea  Co.,  Middleto\C^n,  Conn.     Superior  Flavoring  Exts. 
Lemon. 

Purchased  at   Mlddletown,    9-28-*05.     Artificial   Color.      Only  a 
trace  of  Lemon  Oil. 
Pierce  Mfg.  Co.,  Danlelson,  Conn.     Pure  Cone,  Ext.  Lemon. 

Purchased  at  New  Britain,  9-25-'05.     Contains  only  a  trace  of 
Lemon  Oil. 
Star  Extract  Co.,  Boston,  Mass.     Star  Brand  Lemon. 

Purchased   at  New   Haven,    9-20-05.     Artificial   Color.      .03    per 
cent,  volume  Lemon  Oil. 
Chas.     M.    Taylor,    New    London.     Lanman's    Choice    Flavors.     Pure 
Cone.  Ext,  Lemon. 

Purchased  at  New  London,  9-27-'05.     2.60  per  cent,  by  volume 
Lemon  Oil. 


Cone.   Ext.  Lemon. 

Purchased  at  New  London,  9-27-'05.     .06  per  cent.  Lemon  Oil. 

John  T.  Doyle,  New  Haven,  Conn.  Cone.  Ext.  Lemon. 

Purchased  at  Norwalk,  9-21-'05.     .07  per  cent.  Lemon  Oil. 
W.  A-  Legett  &  Co.,  New  York  City.     Victoria  Brand  XXX  Lemon. 

Purchased  at  So.  Norwalk,  9-21-'05.     Artificial  Color.     .03  per 

cent.  Lemon  Oil. 
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Disco  Bros.,  Norwich,  Conn. 

Purchased  at  Norwich,  9-27-'06.     .24  per  cent.  Lemon  Oil. 


Lemon. 

Purchased  at  Norwich,  9-27-*05.     2.2  per  cent.  Lemon  Oil- 
Lambert  &  Lowman,  Detroit,  Mich.     Royal  Brand  Cone.  Lemon. 

Purchased  at  Norwich,  9-27-'05.     Artificial  Color.     .80  per  cent. 

Lemon  Oil. 
Durand  Extra  Co.,  Mllburn,  N.  J.     High  Grade  Ext.  Lemon. 

Purchased  at  Stamford,   9- 2 2-* 05.     Tumeric  Coloring.     3.2   per 

cent  Lemon  Oil. 


Purchased  at  Waterbury,   9-29-'05.     Foreign  Oil,   character  of 
Lemon  Grass  Oil. 

R.  Sadd  Co.,  Willlmantic,  Conn.     Purity  Flavoring  Ext. 
Artificial  Color.    .59  per  cent.  Lemon  Oil 

Druggists'  Vial,  marked  Essence  Lemon. 

Purchased  at  Hartford,  9-16-*04.     Lacks  Lemon  Oil. 

Wise  Smith  &  Co.,  Hartford,  Conn.     Superior  Lemon  Flavoring. 

Purchased  at  Hartford.   9-16-'04.     Artificially  Colored.     Lacks 
Lemon  Oil. 

Bergqulst    Bros.,    Mlddletown,    Conn.     Pure    Cone.    Ext.    Lemon. 

Purchased  at  Mlddletown,  9-16-'04.     Lacks  Lemon  Oil. 

D.  Johnson  &  Co.,  Mlddletown,  Conn.     Pure  Cone.  Ext.  Lemon, 

Purchased  at  Mlddletown,   9-19-'04.     Artificially  Colored.     De- 
ficient in  Lemon  Oil. 

New  England  Tea  Co.,  Mlddletown,  Conn.     Lemon. 

Purchased  at  Mlddletown,   9-19-'04.     Artificially  Colored.     De- 
ficient in  Lemon  Oil. 

Perfect  Extract  Co..  Hartford,  Conn.     Perfect  Lemon. 

Purchased  at  Mlddletown,   9-19-'04.     Artificially  Colored.     De- 
ficient in  Lemon  Oil., 


Pure  Cone.  Lemon. 

Purchased  at  New  Britain,    9-12-'04.     Artificially  Colored   and 

Deficient  in  Lemon  Oil. 
Victor   Mfg.   Co.,   Hartford,   Conn.     Lemon. 

Purchased  at  New  Britian,   9-12-'04.     Artificially  Colored  and 

Deficient  In  Lemon  Oil. 
Union  Tea  Co.,  New  Britain  &  Merlden.     Superior  Lemon  Flavoring. 

Purchased  at  New  Britain,    9-12-'04.     Artificially  Colored  and 

Deficient  in  Lemon  Oil. 
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The  Union  Extract  of  Lemon. 

Purchased  at  New  Haven,  10-29-'04.     Artificially  Colored.     De- 
ficient In  Lemon  Oil. 

J.  T.    Hillhouse,  New  Haven.     Pure  Extract  of  Lemon. 

Purchased  at  New  Haven.  8-30-'04.     Lacks  Lemon  Oil. 

P.  J.  Markle,  New  Haven.     Concentrated  Ext.  Lemon. 

Purchased  at  New  Haven,   8-31-'04.     Artificial   Color  and   De- 
ficient In  Oil.  ^ 

The  Carlson  Tea  &  Butter  Co..  New  Haven.  Conn.     Standard  Quality 
Ext.  Lemon. 

Purchased  at  New  Haven,  10-29-'04.     Artificial  Color  and  De- 
ficient in  Oil. 

H.  M.  Tower,  New  Haven,  Conn.     Towers  Cone.  Ext.  Lemon, 

Purchased   at  New  Haven,    8-30-04.     Artificial   Color   and   De- 
ficient in  Oil. 

Star    Extract  Co:,   Boston,   Mass.     Star  Brand  Ext.  Lemon. 

Purchased  at  New  Haven,   8-30-'04.     Artificial  Color  and  Defi- 
cient in  Oil. 

Drusrslsts*  Vial,  marked  Extract  Lemon. 

Purchased  at  New  J^ondon,  9-14-'04.     Deficient  In  Oil. 

Baker's  Extract  Co.,  New  York.     Baker's  Special  Ext.  Lemon. 

Purchased  at  New  London,   9-1 4-' 04.     Artificial  Color  and  De- 
ficient in  on. 

Slater  Extract  Co.,  Pawtucket,,  R.  I.     Cone.  Ext.  of  Lemon. 

Purchased  at  Norwich,  9-14-'04.     Deficient  in  Oil. 

J.  B.  Thompson,  New  York.     Thompson's  Triple  Ext.  Pure  Lemon. 

Purchased  at  Norwich,  10-31-04.     Artificial  Color  and  Deficient 
in  Lemon  Oil. 

The  Lee  &  Osgood  Co.,  Norwich,  Conn.     Pure  Cone.  Ext.  Lemon. 

Purchased  at  Putnam,  9-14-04.     Deficient  in  Lemon  Oil. 

Hart's  ExL  of  Lemon. 


Purchased  at  So.  Norwalk,  9-9-'04.     Artificial  Color  and  Defi- 
cient in  Lemon  Oil. 

Chester  Mfg.  Co.,  New  York.     Chester's  Extra  Fine  Ext.  Lemon. 

Purchased  at  So.   Norwalk,    9-9-'04.     Artificial   Color  and   De- 
ficient In  Lemon  Oil. 

J.  Q.  Powers  &  Co.,  New  York  City.     20th  Century  Cone.  Ex.  Lemon. 

Purchased   at  So.   Norwalk,    9-9-'04.     Artificial  Color  and    De- 
ficient In  Lemon  Oil. 

Lambert  &  Lowman,  JDetroit,  Mich.  Royal  Brand  Cone.  Ext.  Lemon. 
Purchased  at  Stamford,  9-6-'04.  Artificial  Color  and  Deficient 
In  Lemon  OIL 
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Fitch  A.  Hoyt,  Stamford,  Conn.     High  Grade  Lemon. 

Purchased  at  Stamford,  9-6-'04.     Deficient  in  Lemon  Oil. 
Druggists'  Vial,  marked  Extract  of  Lemon. 

Purchased  at  Stamford,  9-6-'04.     Deficient  in  Lemon  OH.    Arti- 
ficial Coloring. 
The  John  T.  Doyle  Co.,  New  Haven,  Conn.     Pure  Cone.  Ext.  Lemon. 
Purchased    at   Water  bury,    9- 19-' 04.     Deficient    in    Lemon   Oil. 
Artificial  Coloring. 
Sage's  Laboratory,  Torrlngton,  Oonn.     Choice  No.  1   Ext.  Lemon. 

Purchased    at   Waterbury,    9-19-'04.     Deficient    in    Lemon    Oil. 
Artificial  Coloring. 
C.  H.  Talcott  &  Co.,  Hartford,  Conn.     Delmonico's  Lemon. 

Purchased    at   Willlmantlc,    9-15-04.     Deficient    in    Lemon   Oil. 
Artificial   Coloring. 
Druggists'  Vial,  marked  Extract  Lemon. 

Purchased  at  Willlmantlc,  9-15-'04.     Deficient  in  Lemon  Oil. 
McMonagle  &  Rogers,  Mlddletown,  N.  Y.     Lemon. 

Purchased  at  Hartford,  10-8-'04.     Foreign  Oil  Present. 
The  Horton  Cato  Mfg.  Co..  Detroit,  Mich.     Royal  Ext  Lemon — High 
Grade. 

Purchased  at  Hartford,  «-26-'05.     .53  per  cent.  Lemon  Oil. 
Old  Dominion  Mfg.  Co.,  Richmond,  Va.     Old  Dominion  Ext.  Lemon. 

Purchased  at  Bridgeport,  9-21-'05.     .35  per  cent.  Lemon  Oil  and 
Artificially  Colored 
Queen  City  Mfg.  Co.,  Newburgh,  N.  Y.     Q.  C.  Cone.  Lemon  Flavoring. 
Purchased  at  Danbury,  9-22-'05.     0.08  per  cent.  Lemon  Oil. 
Danbury  Grocery  Co.,  Danbury,  Conn.     Cone.  Lemon  Flavoring. 

Purchased  at  Danbury,  9-22-05.     .20  per  cent.  Lemon  Oil. 
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Returns  from  the  Experiment  Station  of  Adulterated 

Olive  Oil. 


Kind 

Olive  Oil 
Olive  Oil 
Olive  Oil 
Olive  Oil 

Olive  Oil 
Olive  Oil 
Olive  Oil 
Olive  Oil 
Olive  Oil 
Olive  Oil 
Olive  Oil 


t( 


Jos.  Pitzpatrick,"  Waterbury. 
'•West  End  Drug  Store,  Waterbury." 
"McNamara's  Pharmacy,  Bridgeport." 
"Pure  Olive  Oil,  Nichols  &  Harris. 
New  London, 

"Pure — C.    M.    Rogers,   New  London." 
"Taylor's  Pres.  Pharmacy,"  New  London. 
"A.  L.  Reeves  &  Co.,  Danlelson." 
"Wm.  J.  Madden,  Bristol." 
"Hull's  Comer  Drug  Store,  New  Haven." 
"Modern  Pharmacy,  Hartford." 
"J.  A.  Leverty,  Bridgeport." 


Adnlterated  with 

Cotton  Seed  Oil. 
Cotton  Seed  Oil. 
Cotton  Seed  Oil. 

Cotton  Seed  Oil. 

Cotton  Seed  Oil. 

Cotton  Seed  Oil. 

Cotton  Seed  Oil. 

Cotton  Seed  Oil. 

Cotton  Seed  Oil. 

Cotton  Seed  Oil. 

Cotton  Seed  Oil. 


Examinations  of  Cream  of  Tartar. 


Kind 

• 

Or.  Tartar  In  bulk. 
Cr.  Tartar  in  bulk. 
Cr.  Tartar  in  bulk. 
Cr.  Tartar  in  bulk. 


Adnlterated  with 

Acid  phos.  of  lime,  alum  and  maize  starch. 

Sulphite  of  lime  and  maize  starch. 

Acid  phos.  of  lime  and  alum. 

Acid  phos.  of  lime,  alum  and  maize  starch. 


Examinations  of  Coffee. 


Kind 
Ground  Coffee  in  bulk, 
Ground  Coffee  in  bulk, 
Ground  Coffee  in  bulk. 
Ground  Coffee  in  bulk, 
"Daylight  Mocha  &  Java  Blend," 


Adulterated  with 
Cereal  product  and  chicory. 
Cereal  product,  peas  and  chicory. 
Chicory  and  pea  product. 
Cereal  product  and  chicory. 
Chicory. 


70 


DAIRY  commissioner's  REPORT. 


Returns  from  Experiment  Station  of  Adulterated  Spices 


Kind 
Gold  Seal  Black  Pepper, 
Black  Pepper, 

Black  Pepper, 

Black  Pepper, 

Black  Pepper, 

Black  Pepper, 

Black  Pepper, 

Black  Pepper, 

Black  Pepper, 

Black  Pepper, 

Cayenne, 

Cayenne, 

White  Pepper,  "Finest  Qual- 
ity," John  S.  Mills  &  Son, 
N.  Y.  City, 

White  Pepper, 

White  Pepper, 

White  Pepper, 

Allspice, 

Mustard, 

Mustard,  "S.  S.  Beard  &  Co.," 

Mustard,  "Standard  Tea 
House," 

Mustard, 

Mustard, 

Mustard, 

Mustard, 

Mustard, 

Mustard,  "Rlvkln  Bros," 

Mustard, 


Adulterated  with 
Below  standard.  8.25  per  cent.  Ash. 
10.56    per    cent.    Ash,    4.13    per    cent 

Sand. 
10.67    per   cent.    Ash,    3.50    per   cent 

Sand. 
10.59    per    cent.    Ash,    3.43    per   cent 

Sand. 
10.73    per   cent.    Ash,    3.70    per    cent 

Sand. 
Wheat   Product,   Nut   Shells,   Cayenne 

Pepper  and  other  matter. 
Ground  Coffee  Hulls,  Olive  Stones  and 

Cayenne  Pepper. 
Starchy  Material. 
Ground  Olive  Stones  and  Cayenne. 
Ground  Olive  Stones. 
Maize  Product. 
Maize  Product  and  Artificial  Color. 


Cereal  Product. 

Cassava  Product. 

Wheat  Product. 

Wheat  Product. 

Ground  Cocoanut  Shells. 

Wheat  Flour. 

Wheat  Flour  and  Tumeric. 

Wheat  Flour  and  Tumeric. 
Wheat  Flour  and  Tumeric 
Wheat  Flour  and  Tumeric. 
Wheat  Flour  and  Tumeric. 
Wheat  Flour  and  Tumeric. 
Wheat  Flour  and  Tumeric. 
Wheat  Flour  and  Maize  Product 
Wheat  and  Cassava  Products  and 
Tumeric. 
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Returns  from  Experiment  Station  of  Adulterated  Lard. 

All  Found  to  be  Mixtures  Containing  Cotton  Seed  Oil. 


Sold  for 

Lard, 

Liard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 

Lard, 


Location 

Hartford. 

New  Britain. 

Hartford. 

Hartford. 

Hartford. 

Waterbury. 

Waterbury. 

Waterbury. 

Waterbury. 

Waterbury. 

Waterbury. 

Waterbury. 

Bridgeport. 

Bridgeport. 

So.  Norwalk. 

Stamford. 

Stamford. 

Norwalk. 

New  London. 

New  London. 

Norwich. 

Putnam. 

Middletown. 

New  Haven. 

New  Haven. 

Hartford. 

Southington. 

Waterbury. 

Waterbury. 

Waterbury. 

Waterbury. 

Waterbury. 

Waterbury. 

Torrington. 

Wlnsted. 
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EXPENSES. 

Salary  of  Commissioner $1,500.00 

Office  and  Traveling  expense 1,048.28 

Salary  of  Deputy  Commissioner 1,200.00 

Traveling  expenses  of  Deputy  Commiss'r  and  cash  paid      968.62 

CONCLUSION. 

We  would  take  this  opportunity  to  extend  the  thanks  of  this 
Department  to  the  officers  of  the  Connecticut  Agricultural  Experi- 
ment Station  for  the  assistance  rendered  us  during  the  past  year. 
They  have  always  been  greatly  interested  in  the  cause  of  pure  foo<l 
and  were,  at  all  times,  ready  to  do  all  that  they  could  for  the  good 
of  the  public  in  helping  the  work  along. 

The  administration  of  all  of  the  provisions  of  our  general  pure 
food  law  was  originally  placed  in  the  hands  of  the  Station  but 
now  is  carried  on,  jointly,  by  the  Station  and  this  Department. 
We  have  always  worked  together  that  good  results  might  be 
accomplished. 

We  would,  also,  heartily  extend  our  thanks  to  the  Dair\Tnen's 
Association,  Creamery  Association  and  especially  to  the  Press  of 
the  State  for  the  interest  they  have  shown  in  all  of  the  work  of 
our  Department. 

We  wish  to  express  our  appreciation  of  the  many  courtesies 
extended  to  us  by  all  the  Court  officers  of  the  State  and  the  great 
help  they  have  been  to  us  during  the  year  in  successfully  admin- 
istering our  pure  food  laws. 

Respectfully  submitted, 

JOHN  B.  NOBLE. 
Dairy  Commissioner. 
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Washington  Depot,  Conn. 

Helen  P.  Pond,  Clerk  and  Stenog, 


To  His  Excellency,  Henry  Roberts,  Governor  of  the  State  of 
Connecticut: 

Sir:   In  compliance  with  the  law  I  have  the  honor  to  submit 
herewith  my  report  for  the  fiscal  year  ending  September  30,  1905. 

Very  respectfully, 

Heman  O.  Averill, 
Commissioner  on  Domestic  Animals. 


State  of  (Tonnecticut. 


General  Statutes  Relating  to  Domestic  Animals 

Revision  of  igo2» 

Section  4372.  The  governor  shall  biennially  appoint  a  com- 
missioner on  domestic  animals,  who  shall  be  a  practical  farmer 
and  stock  breeder  of  at  least  ten  years'  experience.  Said  com- 
missioner shall  hold  his  office  for  two  years  from  and  after  the 
date  of  his  appointment,  and  he  may,  with  the  approval  of  the 
governor,  employ  such  assistants  as  may  be  necessary,  and  any 
expense  so  incurred  shall  be  paid  by  the  state  upon  the  approval 
of  the  governor.  Said  commissioner  shall  annually  report  to  the 
governor  concerning  his  acts  and  expenses. 

Sec.  4373.  When  any  person  shall  bring  any  cattle  from  an 
adjoining  state  into  this  state  he  shall,  within  six  days  thereafter, 
notify  the  commissioner  on  domestic  animals,  and  such  notice 
shall  state  the  number  and  sex  of  such  cattle  and  their  actual 
physical  condition.  Every  person  who  shall  violate  any  pro- 
vision of  this  section  shall  be  fined  not  more  than  fifty  dollars. 

Sec.  4374.  Said  commissioner  may  quarantine  all  animals  in- 
fected with  a  contagious  disease  and  prohibit  the  sale  of  all  the 
products  thereof;  but  no  animal  shall  be  quarantined  that  does 
not  give  evidence  of  disease  upon  competent  physical  examination, 
and  no  animal  shall  be  quarantined  for  more  than  thirty  days. 

Sec.  4375.  If  said  commissioner  finds  that  it  will  be  for  the 
good  of  the  state,  he  may  cause  said  animals  so  quarantined  to 
be  killed,  but  no  animal  so  quarantined  shall  be  killed  until  its 
value  has  been  adjudged  by  the  owner  and  the  commissioner, 
and  if  they  cannot  agree  each  shall  choose  a  representative  who 
shall  choose  a  third,  and  the  three  so  chosen  shall  determine  the 
value  of  the  animal,  and  the  value  thus  determined  shall,  when 
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approved  by  the  commissioner,  be  paid  to  said  owner  by  the 
state  upon  the  order  of  the  comptroller;  but  no  animal  whose 
physical  condition  indicates  that  it  is  of  no  real  value,  and  no 
animal  that  has  not  been  in  this  state  during  the  six  months  next 
prior  to  its  quarantine,  shall  be  paid  for  by  the  state.  This  sec- 
tion shall  not  apply  to  horses. 

Sec.  4376.  The  commissioner  shall,  at  the  request  of  the 
owner  of  any  domestic  animal  in  the  state,  inspect  the  same  by 
physical  examination,  and  if  he  find  it  free  of  disease  dangerous 
to  the  public  health  he  shall  so  certify  to  the  owner. 

Sec.  4377.  The  selectmen  in  each  town  shall  report  to  the 
commissioner  any  animals  infected  with  contagious  disease. 

Sec.  2591.  Every  person  who  shall  knowingly  sell,  or  expose 
for  sale,  milk  or  any  product  of  milk,  from  a  cow  which  shall 
have  been  adjudged  by  the  commissioner  of  domestic  animals 
affected  with  tuberculosis  or  other  blood  disease  shall  be  fined 
not  more  than  seven  dollars,  or  imprisoned  not  more  than  thirty 
days,  or  both. 


RECORDS. 


The  following  is  a  summary  of  the  records  of  this  department 
for  the  year  ended  September  30,  1905 : 
Number  of  calls  received  to  examine  cattle, 
Number  of  towns  from  which  these  calls  came. 
Number  of  cattle  examined  in  responding  to 

these  calls, 
Number  of  cattle  condemned. 
Average  price  allowed  per  head, 


Total  amount  allowed  for  condemned  cattle, 
Oflfce  and  traveling  expenses. 
Veterinarians,  services  and  expenses, 

Total, 


626 
125 

3»6o3 

487 

$12.54 

$6,114.00 
1,164.06 
1,231.66 

$8,509.72 


Number  of  cattle  reported  to  this  office  as  having  been 
brought  into  Connecticut  during  the  year  ending  September 
30,  1905: 


Month. 

Cows 

Heifers 

Oxen 

Steers 

Bulls 

Calves 

Total 

October, 
November, 
December, 
Tanuary,     . 
February, 
March, 
April, 
May,    . 
June, 
July     . 
August,  . 
September, 

206 

258 
141 

29 

5 

5 
261 

145 
152 
258 
231 

137 

86 
46 
12 

54 
36 

23 

134 
204 

41 
128 

76 
64 

904 

93 
4 
4 

8 
12 
26 

3 
3 

64 

64 

42 
22 

35 
16 

143 
72 

64 
112 

33 

75 
26 

6 

I 
I 
2 

13 

13 
8 

32 

9 
21 

176 
120 

31 

4 
16 

77 
180 

143 
189 

282 

60 

16 

700 
518 
236 
1 10 
lOI 

135 

757 
580 

454 
812 
404 
271 

1828 

153 

692 

207 

1294 

5078 

lO 


SUMMARY  OF  YEAR'S  WORK. 

The  following  table  shows  the  number  of  calls  received,  the 
number  of  cattle  examined,  the  number  condemned  and  the  total 
amount  allowed  for  cattle  during  each  month  of  the  fiscal  year: 


Call! 

Cattle 

Number 

Total 

Month 

received 

ezamliied 

condemned 

1 

alloired 

October, 

51 

213 

43 

$5o8x» 

November, 

60 

193 

46 

523-00 

December, 

43 

254 

37 

459'00 

January, 

45 

455 

48 

62$J0O 

February, 

39 

356 

27 

331.50 

March, 

65 

467 

53 

642.00 

April, 

67 

387 

59 

848.50 

May, 

72 

420 

42 

553.50 

June, 

68 

452 

34 

423X» 

July. 

25 

77 

12 

140.00 

August, 

47 

166 

40 

492.00 

September, 

44 
626 

167 
3.603 

46 
487 

$ 

568.50 

Totals, 

6,114.00 

Number  of  cattle  condemned  each  month  during  each  of  the 

past  six  fiscal 

years. 

ending  respectively  Sept.  30th : 

Year  ending 

1900 

1901 

190a 

1913 

1904 

•90s 

October, 

9 

21 

II 

18 

40 

43 

November, 

9 

22 

17 

21 

35 

46 

December, 

8 

24 

28 

28 

44 

37 

January, 

II 

II 

12 

24 

31 

48 

February, 

3 

9 

9 

19 

31 

27 

March, 

9 

22 

21 

26 

43 

53 

April, 

5 

24 

14 

29 

31 

39 

May, 

15 

13 

28 

22 

32 

42 

June, 

II 

28 

17 

16 

20 

34 

July, 

19 

13 

16 

21 

18 

12 

August, 

12 

24 

22 

23 

24 

40 

September, 

7 

6 

20 

35 

30 

46 

Totals, 


118 


217 


215 


282 


379 


487 


II 


LOCALITIES. 

Number  of  towns  in  each  county  from  which  calls  to  examine 
cattle  have  been  received  during  each  of  the  past  six  fiscal  years 
ending  respectively  September  30: 


Coanty 

1900 

190X 

19m 

190J 

1904 

•90S 

Hartford, 

12 

18 

21 

19 

22 

23 

New  Haven, 

8 

II 

8 

13 

13 

12 

New  London, 

9 

13 

17 

19 

18 

19 

Fairfield, 

7 

II 

8 

12 

16 

17 

Windham, 

9 

13 

14 

14 

14 

13 

Litchfield, 

13 

8 

17 

18 

22 

19 

Middlesex, 

8 

8 

8 

II 

9 

II 

Tolland, 

5 

9 

6 

II 

10 

II 

Totals,  71  91  99  117  124  125 

During  the  past  six  years  calls  to  examine  cattle  have  been 
received  from  161  of  the  168  towns  in  the  state. 

Number  of  cattle  condemned  in  each  county  during  each  of 
the  past  six  fiscal  years,  ending  respectively  Sept.  30th : 

Couoty  X900      X90X      X902      X903      1904      1905 


Hartford, 

20 

32 

26 

16 

49 

74 

New  Haven, 

12 

6 

8 

22 

17 

22 

New  London, 

9 

56 

40 

57 

85 

116 

Fairfield, 

7 

16 

5 

6 

II 

13 

Windham, 

18 

40 

74 

85 

105 

119 

Litchfield, 

34 

32 

34 

39 

S3 

78 

Middlesex, 

9 

12 

17 

31 

33 

34 

Tolland, 

9 

23 

II 

26 

26 

31 

Totals,  118       •  217  215  282  379         487 

If  the  size  of  the  counties  and  the  number  of  neat  cattle  kept  in 
each  county  are  taken  into  consideration  it  will  be  seen  that  no 
county  by  reason  of  locality  can  claim  any  appreciable  freedom 
from  bovine  tuberculosis. 
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APPRAISALS. 

The  question  of  appraising  condemned  cattle  is  at  best  a  some- 
what perplexing  one.  On  the  one  hand  the  owner  realizes,  as  is 
very  often  the  case  that  the  affected  animal  is  a  young  cow  that 
has  recently  dropped  a  calf;  that  the  past  year  she  had  proven 
herself  the  most  profitable  cow  in  the  herd  and  he  had  high  hopes 
that  she  would  do  even  better  the  coming  year.  Until  after  she 
freshened  he  probably  never  had  a  thought  but  what  she  was 
perfectly  healthy  and  worth  $65.00  just  as  truly  as  one  dollar  is 
worth  another.  He  soon  notices  a  cough  and  although  her  appe- 
tite is  good  and  she  yields  a  quantity  of  milk  which  meets  his 
expectations,  he  discovers,  ere  long,  that  she  is  losing  flesh  and 
a  little  corn  meal  is  added  to  her  grain  allowance  to  keep  her  in 
condition,  but  no  good  results  follow.  The  scaled  show  that  she 
is  slowly  but  surely  shrinking  in  her  flow  of  milk;  her  cough 
increases  and  the  loss  of  flesh  becomes  more  apparent. 

The  owner,  not  knowing  the  cause  of  the  trouble,  talks  with 
his  neighbors  regarding  the  case  and  is  advised  by  one  who  has 
perhaps  had  an  experience  along  similar  lines,  to  write  to  the 
Commissioner  and  have  her  examined. 

In  response  to  this  request  the  cow  is  examined  and  found  to 
be  affected  with  tuberculosis.  The  owner  is  so  informed  and 
requested  to  name  a  sum  which  he  thinks  the  State  should  pve 
him  to  recompense  him  for  having  the  cow  killed  and  the  carcass 
buried  or  destroyed.  He  is  advised  that  he  will  be  permitted  to 
remove  and  sell  the  hide. 

Is  it  not  most  natural  that  the  owner  should  think  of  this  young 
cow,  of  her  record  during  the  past  year  and  of  the  good  quantity 
of  milk  she  is  giving  at  the  time  of  examination  and  is  it  not 
human  nature  that  he  should  recite  these  facts  in  glowing  terms 
to  the  examiner? 

How  differently  the  case  appeals  to  the  Commissioner  I  He 
realizes  that  the  animal  is  affected  with  an  incurable,  contagious 
disease ;  that  the  disease  has  reached  a  stage  when  it  is  developing 
rapidly  and  would  probably  terminate  fatally  in  a  few  months  at 
most;  that  the  flesh  and  the  milk  from  the  cow  are  unclean  and 
totally  unfit  for  human  constmiption  if  not  dangerous  to  human 
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life  as  well  as  unwholesome  for  even  dogs  and  poultry ;  that  the 
presence  of  that  animal  in  the  herd  is  a  menace  to  the  health  of 
every  one  of  its  mates  and  possibly  to  every  member  of  its  owner^s 
family  who  care  for  it  or  frequent  the  stable  where  it  is  confined 
and  breathe  the  air  set  in  motion  by  the  moving  of  hay  or  the 
sweeping  of  the  manger  contaminated  by  the  diseased  animal. 

He  realizes  all  this  and  feels  that  he  would  truly  be  doing  the 
owner  a  favor  by  ordering  the  animal  removed  at  once,  killed  and 
buried  without  any  compensation  for  the  loss,  and  if  the  owner 
should  remonstrate  he  could  inform  him  that  the  diseased  animal 
was  a  curse  to  him  and  a  source  of  danger  to*  the  community  and 
that  to  pay  him  for  her  would  in  reality  be  charity,  for  it  would 
be  giving  something  for  nothing,  as  the  cow  has  no  intrinsic  value 
excepting  its  hide,  which  he  is  at  liberty  to  remove  and  sell. 

The  foregoing  are  the  extreme  views  of  the  selfish  owner  and 
the  thoughtless  consumer.  The  framers  of  the  present  law  in 
their  wisdom  undoubtedly  favored  neither  extreme  and  it  has 
been  the  policy  of  this  department,  since  the  passage  of  the  law 
to  pursue  a  conservative  policy. 

It  is  but  fair  to  the  farmers  and  cattle  owners  of  the  state, 
with  whom  the  Commissioner  has  had  official  relations,  either 
personally  or  through  an  assistant,  in  the  matter  of  appraising 
condemned  cattle,  to  say  that  a  very  large  majority  of  them 
approach  the  subject  in  all  fairness.  Many,  if  not  most  of  them, 
tell  the  Commissioner  to  allow  them  what  he  thinks  is  fair  and 
right ;  with  a  side  remark  that  if  the  animal  is  affected  they  want 
to  get  it  out  of  the  herd  at  once. 

In  exceptional  cases  the  owner  names  a  price  far  in  excess  of 
what  the  animal  would  be  worth  were  it  not  diseased.  The 
Commissioner  pleads  guilty  to  possessing  not  less  than  the  aver- 
age amount  of  human  nature  and  it  is  quite  possible  that  he  has 
occasionally  followed  the  David  Harum  Golden  Rule,  "  Do  unto 
the  other  feller  the  way  he'd  like  to  do  unto  you — ^and  do  it  fust," 
but  as  a  rule  the  law  has  not  been  interpreted  as  intending  the 
payment  of  as  small  an  amount  as  possible  by  the  State  for  each 
condemned  animal.  It  has  been  the  honest  aim  of  the  commis- 
sioner to  see  that  the  prices  allowed  should  be  as  nearly  uniform 
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as  it  is  possible  to  mal<e  them,  taking  into  consideration  the  ap- 
parent condition  and  appearance  of  the  animal  at  the  time  of  the 
appraisal. 

During  the  past  year  33  cows  have  been  appraised  at  $5.00  per 
head  or  less,  and  we  are  free  to  admit  that  it  was  more  than  they 
were  -worth. 

In  1899,  in  response  to  an  inquiry  as  to  whether  or  not  the 
decision  of  a  commissioner  (under  Sec.  4375),  that  an  animal 
was  of  no  value,  would  be  final,  or  would  cause  a  disagreement 
between  the  owner  and  commissioner  in  the  case  that  the  owner 
thought  otherwise, '  the  Attorney  General  gave,  in  writing,  the 
following :  "  I  am  of  the  opinion  that  if  there  is  a  disagreement 
between  the  owner  and  the  commissioner  as  to  the  worth  of  the 
animal,  that  question  should  be  settled  by  the  judgment  of  the 
appraisers.  Whether  an  animal  possess  no  value  is  as  much  a 
question  of  fact  as  whether  the  animal  possess  little  or  great 
value." 

With  this  opinion  before  us,  which  we  believe  is  as  good  law, 
as  it  is  good  common  sense,  it  follows  that  if  the  owner  and  the 
commissioner  should  disagree  in  regard  to  whether  an  animal 
has  any  value,  arbitrators  would  have  to  be  appointed  and  the 
State  would  have  to  pay  the  cost  of  arbitration,  the  extra  travel- 
ing expenses  of  the  commissioner  caused  by  the  delay  and  the 
award  of  the  appraisers,  if  any. 

It  will  readily  be  seen  that  the  attendant  expense,  even  if  noth- 
ing should  be  awarded,  would  be  more  than  double  the  few  dol- 
lars which  would  be  acceptable  to  the  owner  if  cheerfully  offered 
in  the  first  place. 

It  has  seemed  best,  therefore,  for  the  commissioner  to  cheer- 
fully allow  a  small  amount  for  these  physical  wrecks  and  thus 
leave  the  owner  in  a  frame  of  mind  that  would  prompt  him  in 
the  future  to  report  any  case  which  he  might  have  or  which  might 
come  before  his  notice  rather  than  to  have  them  sold  to  a  dealer 
and  eventually  made  into  bologna  sausage. 

The  commissioner  feels  justified  in  asserting  in  the  most  posi- 
tive manner  possible  that  the  prices  allowed  for  condemned  cattle 
have  not  been  so  large  as  to  tempt  dealers  to  pick  up  such  stock 
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and  then  look  to  this  office  as  a  profitable  market  in  which  to 
dispose  of  them. 

During  the  past  year  there  have  been  condemned  and  killed 
twenty-four  pure  blooded  animals  that  showed  no  physical  indi- 
cations of  disease  except  to  the  expert  examiner.  Also  twelve 
oxen.  The^  average  amount  allowed  for  the  thirty-six  head  was 
$26.71,  and  in  every  case  the  owners  were,  apparently,  satisfied 
although  it  is  quite  probable  that  these  same  animals  could  have 
been  sold  by  their  owners  in  the  markets,  at  the  time  they  were 
condemned  for  double  the  price  received  for  them. 

The  owner  of  two  cows,  not  pure  bloods  and  not  more  valuable 
than  these  referred  to  above,  took  photographs  of  them  after 
they  were  condemned  and  cuts  of  them  are  submitted  herewith, 
together  with  a  photograph  of  the  lungs  of  the  dark  colored  cow. 

By  a  careful  examination  of  the  latter  illustration  it  will  be 
seen  that  the  two  largest  tubercles  have  been  cut  with  a  knife 
and  that  pus  is  escaping.  The  lighter  colored  cow  was  more 
generally  affected  even  than  the  dark  one,  but  the  diseased  tissue 
could  not  be  photographed  to  good  advantage. 

Neither  of  these  cows  were  affected  with  a  cough  and  were 
both  fresh  in  milk  and  apparently  in  perfect  condition,  as  will 
be  seen  from  the  photographs. 

The  owner  received  $25.00  apiece  for  these  cows  and  was  satis- 
fied, although  he  might  have  realized  double  that  amount  had  he 
cared  to  sell  them  to  a  dealer,  no  questions  asked. 

The  public  can  purchase  milk  or  cream  from  such  men  with 
a  feeling  of  satisfaction  that  they  are  receiving  a  good,  pure  and 
wholesome  product. 

SIX  YEARS  WORK  COMPARED. 

» 

The  following  table  shows  the  number  of  cattle  condemned,  the 
total  amount  allowed  for  same  and  the  average  price  per  head 
during  each  of  the  past  six  fiscal  years,  also  the  a^^rage  expense 
per  animal  killed,  including  office  and  traveling  expenses  and 
veterinarians'  services  and  expenses: 
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Year  ended 

Total 

Avenijre 

Expense  per 

Sept.  30 

Condemned 

allowed 

per  head 

animal  killed 

1900, 

118 

$1,802.00 

$15.27 

$9.40 

I9OI, 

217 

3^294.50 

15.18 

6.29 

1902, 

215 

2,851.50 

13.26 

5.78 

1903, 

282 

3797.50 

13.47 

7.16 

1904, 

379 

4,936.00 

12.96 

5.77 

I9OS, 

483 

6,070.00 

12.56 

4.96 

The  table  shows  that  the  number  condemned  during  the  past 
year  was  more  than  four  times  as  many  as  were  condemned  the 
year  that  ended  Sept.  30,  1900.  It  will  be  noticed,  however,  that 
the  steady  increase  in  the  work  of  this  department  is  not  owing 
to  any  increase  in  the  price  paid  for  cattle,  as  the  average  price 
allowed  per  head  has  been  lowered  almost  without  exception  year 
by  year  during  the  six  years  given. 

The  increased  average  expense,  as  shown  by  the  table,  per 
animal  killed  during  the  year  that  ended  Sept.  30,  1903,  was 
owing  to  the  unusual  expense  incurred  by  this  department  inci- 
dent to  the  foot  and  mouth  disease  that  was  epidemic  that  year 
in  several  localities  in  the  neighboring  states  of  Massachusetts 
and  Rhode  Island,  dangerously  near  our  border  lines. 

The  following  table  gives  the  number  of  cattle  examined  during 
each  of  the  past  six  years,  also  the  number  condemned  and  the 
percentage  of  those  that  were  examined  that  have  been  found 
tuberculous  and  condemned : 

Year  ended 
Sept.  30 

1900, 

I9OI, 

1902, 

1903. 
1904, 
1905. 

It  should  be  borne  in  mind  that  the  above  table  is  not  more 
truly  an  indication  of  the  prevalence  of  bovine  tuberculosis  in  the 
state  than  would  be  a  comparison  of  the  number  condemned  with 
the  total  number  of  cattle  in  the  state,  but  it  does  go  far  to  dis- 


Number 

Number 

examined 

condemned 

Percentage 

38s 

118 

.306 

825 

217 

.262 

1,127 

215 

.190 

1,606 

,  282 

.175 

2.581 

379 

.142 

3603 

487 

•135 
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prove  any  claim  that  might  be  made  that  the  disease  is  rapidly 
increasing  in  the  state. 

The  great  increase  in  the  work  of  the  department  and  the 
lowering  of  the  percentage  of  animals  examined  that  are  con- 
demned, as  indicated  by  the  table,  would  seem  to  clearly  and 
strongly  support  the  position  of  the  commissioner  in  his  last 
annual  report  when  he  said : 

"  The  calls  received  by  the  commissioner  to  examine  suspicious 
cases  of  bovine  tuberculosis  have  steadily  and  rapidly  increased 
since  the  present  law  was  enacted  in  1897.  This  is  clearly  an 
indication  that  cattle  owners  are  coming  to  realize  more  and  more 
that  the  disease  is  contagious  and  that  one  animal  having  the 
disease  in  an  advanced  form  in  a  herd  of  cows  endangers  the 
health  and  well-being  of  its  herd-mates  and  threatens  to  wipe 
out  the  profits  of  the  herd. 

"  Farmers  are  watching  their  herds  more  closely  than  they 
have  in  the  past,  and  when  they  notice  the  first  suspicious  symp- 
tom of  the  dread  disease  they  consider  it  in  the  light  of  a  danger 
signal,  and  recognizing  that  the  state  is  willing  and  anxious  to 
aid  them  in  eradicating  the  trouble,  they  report  their  cases  to  this 
office  and  ask  to  have  their  herds  examined." 

DISINFECTION. 

The  law  does  not  give  the  commissioner  any  authority  to  order 
the  cleaning  or  disinfection  of  a  stable  or  even  manger  after  the 
removal  of  its  tuberculous  occupant.  It  has  been  the  aim  of  the 
commissioner  to  impress  as  strongly  as  possibly  upon  the  owner 
the  fact  that  the  manger  lately  occupied  by  a  tuberculous  animal 
is  almost  sure  to  be  contaminated  and  that  a  healthy  animal  would 
very  likely  contract  the  disease  if  permitted  to  occupy  the  stall 
and  eat  from  the  manger  before  the  same  had  been  thoroughly 
cleaned  and  disinfected. 

The  first  step  to  be  taken  in  such  a  case  would  be  to  carefully 
remove  and  bum  all  litter  and  dirt.  Then  the  surface  to  be  dis- 
infected should  be  thoroughly  scraped  so  that  the  disinfectant 
shall  be  applied  directly  to  the  clean  surface  of  the  stall  and 
manger. 
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It  matters  not  so  much  what  kind  of  disinfectant  is  used  as  it 
does  whether  the  work  of  preparation  and  application  be  thor- 
oughly done. 

The  one  great  fault  we  have  to  find  with  the  cow-stables 
throughout  the  state  is  that  they  are  too  dark.  A  dark  stable  is 
frequently  damp  and  almost  always  dirty. 

Darkness,  dampness  and  filth  create  a  most  unfavorable  en- 
vironment for  promoting  the  healthfulness  and  productiveness 
of  the  cow,  but  combined  they  furnish  ideal  conditions  for  the 
multiplication  and  development  of  the  germs  of  tuberculosis. 

Sunlight  is  a  great  germ-killer  and  purifier  and  many  dark, 
damp  stables  that  are  now  veritable  breeding  places  of  disease 
germs  could  easily  and  cheaply  be  made  light  and  dry  by  put- 
ting in  a  few  windows  and  whitewashing  the  walls  and  ceilings. 

There  is  no  known  way  in  which  the  expenditure  of  a  very 
little  money  can  be  made  to  do  so  much  for  the  comfort  and 
health  of  a  herd  of  cows  and  at  the  same  time  add  to  the  pride 
and  prosperity  of  their  owner  as  in  the  purchase  of  lime  for 
whitewash  for  the  stable. 

All  dirt  and  filth  should  first  be  removed  from  the  walls  and 
ceilings  by  sweeping  and  scraping  if  necessary. 

The  best,  as  it  is  the  quickest,  way  to  apply  whitewash  or  any 
other  disinfectant  is  with  the  spray  pump. 

SYMPTOMS  OF  BOVINE  TUBERCULOSIS. 

Tuberculosis  is  an  insidious  disease,  frequently  existing  even 
in  the  advanced  stages  without  marked  or  pronounced  symptoms 
by  means  of  which  its  presence  in  the  animal  can  be  surely  diag- 
nosed. 

There  are,  however,  certain  conditions  and  sjrmptoms  that  the 
careful  and  observing  caretaker  or  owner  should  look  upon  with 
suspicion  as  fingerboards  pointing  towards  tuberculosis.  The 
symptoms  which  are  most  likely  to  be  noticed  are  as  follows : 

Chronic  cough,  general  imthriftiness,  rapid  or  labored  breath- 
ing, chronic  diarrhoea,  tumors  in  the  throat  or  udder,  swelled 
joints,  coughing  after  vigorous  exercise  and  emaciation. 

When  one  or  more  of  the  above  symptoms  are  noticed  in  any 
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animal  the  owner  should  at  once  have  his  herd  examined  by  a 
veterinarian  or  report  the  case  to  the  commissioner. 

If  owners  would  practice  listening  to  the  lung  sounds  in  their 
cows,  they  would  frequently  be  able  to  discover  tuberculous  ani- 
mals. By  practicing  on  healthy  cows  and  then  on  the  suspicious 
one  they  may  be  able  to  detect  a  variation  in  the  sounds  that  will 
disclose  to  them  the  presence  of  a  diseased  condition. 

Six  Good  Rules  For  Dairymen  To  Follow^: 

Admit  as  much  sunlight  as  possible  into  the  stable. 

Whitewash  the  walls,  ceilings,  and  stanchions  at  least  once 
every  year. 

Use  common  sense  about  turning  cows  out  from  a  warm  bam 
to  stay  out  in  inclement  weather.' 

Make  every  cow  in  the  herd  occupy  the  same  stall  every  time. 

Cleanse  and  disinfect  thoroughly  after  removing  a  tuberculous 
animal. 

When  you  discover  symptoms  of  tuberculosis  in  any  animal  in 
your  herd  promptly  call  a  veterinarian  or  report  the  case  to  the 
commissioner  and  have  the  animal  examined. 

CALL  NO.  164. 

On  Jan.  9th,  1905,  a  telephone  notice  was  received  from  the 
office  of  the  Connecticut  Humane  Society  that  a  herd  of  cattle 
at  Warehouse  Point,  owned  by  a  man  who  lived  in  West  Hart- 
ford, included  several  animals  that  were  apparently  diseased. 
The  following  day  the  commissioner,  accompanied  by  Dr.  R.  P. 
Lyman,  of  Hartford,  visited  the  place  and  examined  the  whole 
herd. 

The  conditions  found  in  the  barn  were  too  filthy  and  disgusting 
to  be  adequately  described. 

The  stock,  consisting  of  sixty  cows,  five  bulls  and  two  oxen, 
were  found  in  two  long  rows  in  a  cheaply  constructed  building 
that  had  evidently  been  originally  built  for  a  tobacco  shed. 

They  were  being  fed  largely  on  semi-liquid  distillery  waste 
which  was  drawn  to  the  end  of  the  building  in  a  large  tank  on 
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wheels.  From  this  tank  the  waste  was  allowed  to  run  through 
a  movable  spout  into  long  wooden  troughs  built  in  front  of  the  cat- 
tle. In  these  troughs  were  small  gates  which  could  be  qpened  to 
allow  the  swill  to  run  into  the  mangers  for  the  cattle  to  eat  and 
drink. 

As  there  was  so  much  liquid  in  the  distillery  waste  it  was  not 
thought  necessary  by  the  manager  to  let  the  animals  out  to  get 
water,  so  they  were  denied  even  the  privilege  of  getting  a  few 
breaths  of  fresh  air  every  day  at  watering  time.  In  fact,  no 
facilities  for  watering  cattle  were  noticed  about  the  place. 

The  mangers,  which  were  licked  clean  by  the  hungry  animals, 
and  the  troughs  in  front  of  them  were  foul,  sour  and  ill  smelling. 

Holes  were  cut  through  the  floor  planks  here  and  there  to 
allow  a  portion  of  the  filth  of  the  stable  to  run  through  and  soak 
into  the  earth  below.  Owing  to  the  conditions  that  prevailed  in 
the  barn  the  cows  were  covered  with  filth  from  heads  to  feet. 

Five  cows  were  condemned,  appraised,  killed,  covered  with 
kerosene  and  buried. 

The  milk  drawn  the  preceding  evening  and  that  morning  stood 
in  open  receptacles  in  the  stable  by  the  side  of  the  cows,  waiting 
to  be  shipped  to  the  city  that  afternoon. 

In  the  end  of  the  stable,  partially  partitioned  off  from  the 
cattle,  was  a  room  used  for  slaughtering  cattle  and  storing  the 
carcasses.  Several  quarters  of  "  beef  "  were  found  hanging  in 
this  apartment.  Their  appearance  clearly  indicated  that  the  ani- 
mals from  which  they  were  taken  must  have  been  in  the  last 
stages  of  emaciation.  The  beef  had  been  cleverly  trimmed,  but 
a  careful  examination  showed  unmistakable  evidence  of  tuber- 
culosis. 

As  the  commissioner  had  no  authority  under  the  law  to  con- 
demn the  meat,  he  immediately  notified  the  local  town  health 
officer,  who  pronounced  it  unfit  for  food,  and  ordered  it  buried. 

City  Milk  Inspector  Roberts,  of  Hartford,  was  also  notified 
in  regard  to  the  place  and  conditions  found  there,  and  he  im- 
mediately took  steps  to  prevent  any  more  milk  from  that  place 
being  shipped  to  Hartford. 

Soon  after  this  the  place  changed  hands  and  no  further  com- 
plaints have  been  heard. 
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MALIGNANT  CATARRH  OR  INFECTIOUS 

CATARRHAL  FEVER. 

During  the  year  there  have  been  reported  to  this  office  two 
cases  of  mysterious  deaths  of  cows.  These  cases  were  carefully 
investigated  by  the  commissioner. 

In  each  case  the  owner  suspected,  or  rather,  feared  poisoning, 
although  no  motive  or  excuse  for  malicious  poisoning  could  be 
found  to  surround  either  case. 

The  deaths  occurred  in  March  in  sections  of  the  state  so  widely 
separated  that  no  connection  between  them  could  be  considered  for 
a  moment. 

Two  cows  that  had  died  were  post-mortemed  and  the  trouble 
was  diagnosed  as  malignant  catarrh  or  infectious  catarrhal  fever. 

The  cows  that  were  visibly  affected  were  too  far  gone  to  re- 
spond to  treatment  and  soon  died. 

As  a  measure  of  precaution  it  was  recommended  that  a  gen- 
erous purge  be  administered  to  each  cow  in  the  herd.  The  tem- 
perature of  every  cow  was  taken  and  one  was  found  with  an 
elevation  to  104  degrees.  On  the  following  day  this  cow  exhibited 
visible  symptoms  similar  to  the  earlier  cases.  This  cow,  owing 
to  the  early  treatment,  made  a  good  recovery. 

The  stables  were  thoroughly  cleaned  and  disinfected  and  no 
further  cases  appeared. 

As  this  disease  was  treated  at  length  in  our  last  report  by  Dr. 
E.  H.  Lehnert,  professor  of  veterinary  science  at  the  Connecticut 
Agricultural  College,  the  symptoms,  treatment,  etc.,  are  not  given 
here.  ' 

It  is  well  to  say  in  passing,  however,  that  the  malady  very 
rarely  makes  its  appearance  in  cows  kept  in  clean,  light,  dry  and 
well  ventilated  stables. 

SILAGE  NOT  A  SAFE  FEED  FOR  HORSES. 

March  4th  word  was  received  that  a  farmer  had  lost  four 
horses  within  a  short  time  by  death,  after  being  affected  but  a 
short  time.  As  the  neighbors  were  fearful  of  a  contagious  dis- 
ease or  of  poisoning,  a  veterinarian  was  deputized  by  the  com- 
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missioner  to  examine  into  the  case.  Accordingly  the  following 
day  he  visited  the  farm  and  made  as  careful  an  investigation  of 
the  conditions  appertaining  to  the  case  as  possible. 

A  partial  post-mortem  examination  of  the  frozen  carcasses 
of  two  horses  was  made.  While  the  examination  was  not  very 
satisfactory,  no  evidence  of  poisoning  was  found  and  the  veteri- 
narian gave  it  as  his  opinion  that  the  deaths  were  caused  by 
forage  poisoning,  or  so-called  cerebro-spinal  meningitis,  produced 
by  eating  damaged  or  moldy  silage. 

While  silage  is  to  be  recommended  as  a  very  economical  and 
satisfactory  feed  for  cows,  it  is  not  considered  a  safe  feed  to  give 
horses. 

GLANDERS  AND  FARCY. 

The  last  General  Assembly  passed  an  act  entitled,  "An  Act 
Concerning  the  Suppression  of  Glanders  and  Farcy,"  and  placed 
its  execution  on  this  department. 

As  this  law  did  not  take  effect  until  August  15th,  there  is  very 
little  to  report  as  to  the  work  accomplished;  but,  sixteen  horses 
affected  with  glanders  or  farcy  have  been  destroyed  and  the 
stalls  and  mangers  contaminated  by  them  have  been  torn  out  and 
burned  or  thoroughly  disinfected. 

In  two  instances  where  it  was  known  that  glandered  horses 
had  drunk  at  public  watering  tanks,  the  tanks  have  been  emptied, 
thoroughly  disinfected,  and  allowed  to  remain  dry  for  a  short 
time. 

Copies  of  the  following  circular  containing  the  law  relating 
to  the  suppression  of  glanders  and  the  act  providing  for  a  pen- 
alty for  sale,  use  or  exposure  of  glandered  horses,  have  been 
mailed  to  county,  city  and  town  health  officers — ^to  the  officers 
and  agents  of  the  Connecticut  Humane  Society,  and  to  veterina- 
rians: 

The  terms  glanders  and  farcy  are  recognized  in  this  communi- 
cation as  applying  to  different  types  of  one  and  the  same  disease. 

Glanders  is  a  contagious  disease  readily  intercommunicable 
between  the  human,  the  horse,  the  ass,  the  mule,  the  dog,  the 
cat,  the  rabbit,  and  the  guinea  pig.     Cattle,  swine,  and  poultry 
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are  immune.  When  the  human  becomes  inoculated  with  the 
disease  it  usually  assumes  the  acute  form  and  is  regarded  as  a 
uniformly  fatal  malady. 

Glanders  may  be  transmitted  directly  from  one  animal  to 
another,  or  it  may  be  transmitted  indirectly  by  infected  mangers, 
stalls,  feed,  stable  utensils,  harnesses,  wagcwi-poles,  and  neck- 
yokes. 

SYMPTOMS. 

The  symptoms  of  glanders  may  be  divided  into  two  classes, 
the  clinical  or  prominent  symptoms  and  those  that  are  hidden. 
Some  of  the  prominent  symptoms  are  as  follows:  discharge  of 
a  dirty  white  mucus  from  one  or  both  nostrils.  Later  on  the 
discharge  becomes  gray  or  greenish  yellow,  frequently  streaked 
with  blood  and  with  a  tendency  to  adhere  to  the  nostrils. 

Nodules  and  ulcers  may  be  found  on  the  lining  "of  the  nostrils ; 
they  have  hard,  elevated,  precipitous  borders,  and  their  base  is 
a  yellowish  white  color.  Where  they  have  healed  a  characteristic 
star-shaped  scar  is  left. 

A  third  clinical  symptom  is  the  enlargement  of  the  glands  at 
the  angle  of  the  jaw. 

In  certain  forms  of  the  disease  there  is  swelling  of  limbs,  belly, 
chest,  and  joints.  Small  nodules  or  boils,  called  farcy  buttons, 
are  frequently  found  on  the  limbs,  shoulders,  breast,  and  belly. 
They  usually  ulcerate  and  discharge  a  sticky  discolored  liquid. 

When  an  affected  horse  is  underfed  and  overworked  the  dis- 
ease is  likely  to  develop  rapidly,  but  with  good  care  and  feed  and 
only  light  work  to  do,  such  an  animal  may  live  indefinitely  and 
not  show  any  physical  signs  of  the  disease. 

DISINFECTION. 

Immediate  destruction  and  deep  burial  of  all  animals  showing 
clinical  signs  of  glanders  should  be  the  policy  of  the  state  and 
a  partial  quarantine  of  any  horse  that  has  been  exposed  to  the 
disease  by  intimate  association  with  a  diseased  animal.  This 
should  be  followed  by  a  thorough  disinfection,  or  better  still. 


24 

the  destruction  by  fire  of  manger  and  stall  that  has  been  occupied 
by  a  glandered  horse,  and  of  all  stable  utensils,  wagon-poles, 
shafts,  neck-yokes,  halters,  bridles  or  harnesses  that  have  been 
exposed  to  the  contagion. 

The  glanders  microbe  is  killed  by  a  5  minutes'  exposure  to 
a  5  per  cent,  solution  of  carbolic  acid  or  creolin  or  a  1-750 
solution  of  corrosive  sublimate.  As  the  germ  retains  its  viru- 
lence in  the  filth  of  the  stable  for  several  months  it  is  important 
that  the  stall  and  manger  should  be  thoroughly  scraped  and 
cleaned  before  being  disinfected,  and  the  scrapings  burned  or 
buried.  The  most  satisfactory  way  to  apply  the  disinfectant  is 
with  a  spray  pump,  as  the  solution  is  then  forced  into  every 
crack  and  crevice. 

It  is  not  known  how  prevalent  the  disease  is  in  this  state  as 
the  law  has  not  heretofore  made  it  the  duty  of  any  one  to  report 
cases  that  have  come  to  their  knowledge. 

The  execution  of  the  new  law  relating  to  the  suppression  of 
glanders  after  August  15,  1905,  is  placed  in  the  hands  of  the 
commissioner  on  domestic  animals,  who  earnestly  solicits  the 
hearty  co-operation  of  all  veterinary  surgeons,  health  officers, 
liverymen,  and  all  owners  of  horses  in  an  earnest  effort  to  ascer- 
tain as  accurately  as  possible  the  localities  where  disease  exists 
and  the  number  of  affected  animals  in  the  state. 

It  is  the  legal  and  moral  duty  of  every  person  in  the  state  to 
report  to  the  local  health  officer  and  to  the  commissioner  on 
domestic  animals  every  suspected  case  of  glanders  that  may 
come  to  their  knowledge,  and  every  person  who  so  reports  in 
good  faith  may  do  so  with  a  full  assurance  that  the  source  of 
the  information  will  not  be  made  public  by  this  office. 

It  is  not  the  intention  of  the  commissioner  to  inaugurate  any 
radical  measures  for  the  suppression  of  glanders  or  to  resort  to 
any  unnecessarily  rig^d  or  arbitrary  quarantine  of  exposed  ani- 
mals, but  rather  to  pursue  as  conservative  a  policy  as  the  serious- 
ness of  the  malady  and  the  spirit  of  the  law  will  justify. 
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[Substitute  for  House  Bill  No.  214.] 

Chapter  257. 

An  Act  concernhig  the  Suppression  of  Glanders  and  Farcy. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General 
Assembly  convened: 

Section  i.  For  the  purpose  of  preserving  the  public  health,  and 
to  prevent  the  spread  of  glanders  and  farcy,  the  commissioner  on  do- 
mestic animals  shall  from  time  to  time  make  orders  and  regulations 
relative  to  the  examination,  quarantine,  and  disposal  of  such  animals 
as  are  infected  with  either  of  the  aforesaid  diseases,  as  hereinafter 
provided. 

Sec.  2.  The  board  of  health  of  any  city,  the  selectmen  of  any 
town,  any  officer  or  agent  of  the  Connecticut  humane  society,  any 
veterinary  surgeon,  or  any  other  person  having  knowledge  of  or  rea- 
son to  suspect  the  existence  of  glanders  or  farcy  in  this  state,  whether 
such  knowledge  be  obtained  by  personal  examination  or  otherwise, 
shall  immediately  give  notice  thereof  to  the  commissioner  on  domestic 
animals,  and  to  the  health  officer  of  the  town,  city,  or  borough  in 
which  such  suspected  case  exists,  and  said  health  officer  may  imme- 
diately quarantine  such  animal  or  animals  until  examined  by  the  said 
commissioner,  but  not  for  a  period  exceeding  ten  days.  Any  person 
having  knowledge  of  the  existence  of  glanders  or  farcy  who  fails  to 
give  such  notice  to  the  commissioner  shall  be  fined  not  more  than  fifty 
dollars.  Upon  receipt  of  such  notice  the  commissioner  or  his  assistant 
shall  examine  or  cause  to  be  examined  the  diseased  or  suspected  ani- 
mal or  animals. 

Sec  3.  When  any  animal  so  examined  is  found  by  said  commis- 
sioner or  his  assistant  to  exhibit  the  physical  symptoms  of  glanders 
or  farcy,  it  shall  be  destroyed  and  the  carcass  disposed  of  as  said  com- 
missioner shall  direct,  at  the  expense  of  the  owner  thereof,  without 
any  compensation  to  said  owner.  An  order  for  such  destruction  shall 
be  issued  in  writing  by  the  commissioner,  and  said  order  shall  also 
contain  such  directions  as  to  quarantine  and  disinfection  of  the  prem- 
ises where  such  animal  or  animals  were  stabled  as  may  be  required 
for  the  public  safety;  but  no  such  quarantine  shall  exceed  a  period  of 
ten  days. 

Sec.  4.  The  commissioner  shall,  with  the  approval  of  the  gover- 
nor, make  such  rules  and  regulations  for  the  inspection  and  examina- 
tion of  animals  and  premises  that  have  been  exposed  to  infection  by 
glanders  or  farcy  as  he  may  deem  to  be  necessary  to  the  purposes  of 
this  act.  When  said  commissioner  shall  suspect  any  animal  to  be  in- 
fected with  glanders  or  farcy,  he  may  issue  to  the  owner  or  person  in 
charge  thereof  an  order  to  quarantine  said  animal,  which  order  shall 
be  in  force  until  such  time  as  the  commissioner  shall  be  satisfied  that 
the  disease  exists  or  does  not  exist;  but  such  quarantine,  at  the  dis- 
cretion of  the  commissioner,  need  not  prohibit  or  restrict  the  free  use 
of  said  animal,  other  than  the  disposal  thereof.  Inspection  of  said 
animal  shall  be  made  from  time  to  time  under  the  direction  of  the 
commissioner  until  said  quarantine  is  terminated  or  said  animal  is 
destroyed.    Any  person  who  violates  any  provision  of  this  section  or 
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any  order  of  said  commissioner  authorized  hereby,  or  who  interferes 
with  or  obstructs  the  commissioner  or  any  assistant  employed  by  him 
in  the  discharge  of  his  duties  as  herein  provided,  shall  be  fined  not 
more  than  one  hundred  dollars,  or  imprisoned  not  more  than  thirty 
days,  or  both. 

Ssa  5.  If  the  owner  of  any  animal  suspected  of  being  infected 
with  glanders  or  farcy  and  the  commissioner  are  unable  to  agree  as 
to  the  existence  of  such  disease,  the  actual  condition  of  the  suspected 
animal  shall  be  determined  by  arbitrators,  one  of  whom  shall  be  se- 
lected  by  the  commissioner  and  one  by  the  owner;  and  if  said  arbi- 
trators cannot  agree,  they  shall  select  a  third  arbitrator;  if  the  said 
owner  neglects  or  refuses  for  twenty-four  hours  to  select  the  arbitra- 
tor to  be  chosen  by  him,  the  arbitrator  already  chosen  shall  select 
such  second  arbitrator.  Such  arbitrators  shall  first  appraise  the  ani- 
mal, and  if  they  shall  consider  said  animal  to  be  infected  with  glan- 
ders or  farcy  they  shall  order  it  to  be  destroyed  forthwith;  and  if 
upon  post-mortem  examination  said  animal  is  found  to  be  free  from 
said  diseases,  the  expense  of  arbitration  and  the  value  of  said  animal, 
appraised  as  aforesaid,  shall,  when  approved  by  the  commissioner,  be 
paid  by  the  state  upon  the  order  of  the  comptroller;  but  in  all  cases 
wherein  the  post-mortem  examination  reveals  that  the  animal  was 
diseased  with  either  glanders  or  farcy,  the  expenses  of  said  arbitra- 
tion and  appraisal  shall  be  paid  by  the  owner  of  said  animal. 

Sec.  6.  The  commissioner  is  authorized  and  empowered  to  em- 
ploy assistants  to  enforce  the  provisions  of  this  act,  and  such  as- 
sistants shall  have  the  same  powers  as  the  commissioner  while  so 
employed. 

Sec.  7.  Sections  2812  and  2813  of  the  general  statutes  are  hereby 
repealed.  The  provisions  of  section  4374  of  the  general  statutes  shall 
not  apply  to  cases  of  glanders  or  farcy. 

Approved,  July  19,  1905. 

[House  Bill  No.  629.] 

Chapter  164. 

An  Act  amending  an  Act  concerning  the  Sale,  Use,  or 
Exposure  of  Glandered  Horses. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General 
Assembly  convened: 

Section  1345  of  the  general  statutes  is  hereby  amended  to  read  as 
follows:  Every  person  who  shall  sell  or  offer  for  sale,  or  cause  to  be 
sold  or  offered  for  sale,  or  who  shall  use  or  expose,  or  allow  to  be 
used  or  exposed,  any  horse  or  other  animal  which  he  knows  or  has 
reason  to  suspect  is  affected  with  the  disease  known  as  glanders  or 
farc^,  whether  such  knowledge  has  been  obtained  by  personal  exam- 
ination or  otherwise,  shall  be  fined  not  more  than  fifty  dollars,  or  im- 
prisoned not  more  than  thirty  days,  or  both. 

Approved,  June  21,  1905. 
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HENRY  RUTHVEN   MONTEITH,  B.A. 

Professor  of  History,  Civics,  Latin,  and  Mathematics 

EDWIN  OSCAR  SMITH,  B.S. 

Professor  of  English  and  Political  Economy,  Secretary  of  the  Faculty*  and  Trwiurer 

of  the  Board  of  Trustees.* 

The  Rev.  HARRIS  ELWOOD  STARR,  A.M. 

Professor  of  English  and  CoU^ie  Chaplain 

BENJAMIN  BERNARD  TURNER,  Ph.D. 

Professor  of  Chemistry  and  Physics 

ALBERTA  TULLIA  THOMAS 

Professor  of  Domestic  Science  and  .\rt,  and  Lady  Principal 

ANNA  WEST  BROWN 

*  Professor  of  English,  Elocution,  and  Gymnastics 

WILLIAM  ALONZO   STOCKING,  JR.,  M.S.A. 

Professor  of   Dairy  Bacteriology 


>8erved   during   the   College  year   1004-1905,   including  the   1906   Summer  School. 
Served  as  Treasurer  until  succeeded  by  Mr.  D.  W.  Patten,  a  member  of  the  Board 
ol  Tnisteei. 


CHARLES  KETCHAN  GRAHAM 

Instructor  in  Poultry  Culture 

EDWINA  MAUD  WHITNEY,  Ph.B. 

Instructor  in  German,  and  Librarian 

ERNEST  DAVIS  PROUDMAN 

Instructor  in  Shorthand,  Typewriting,  and  Penmanship ;  also  Chief  Clerk,  and  Steward. 

EDMUND  ROSWELL  BENNETT,  B.S. 

Instructor  in  MiliUry  Science  and  Drill  and  Instructor  for  1906-1906  in 

Geology,    Ornithology,   and   Entomolc^KX 

EMMA  ROLLER 

Assistant  to  the  Lady  Principal  and  Instructor  In  Musio 

HERMAN  DEANE  EDMOND,  B.S. 

AssLstant  in  Chemistry  and  Physics 

HARRY  LUCIAN  GARRIGUS,  B.Agr. 

Instructor  in  Field  Work  and  Farm  Superintendent 

SHERMAN  PRESTON  HOLLISTER 

Assistant  in  Horticulture. 

HERBERT  WILLIAM  CONN,  Ph.D. 

Lecturer  on  Dairy  Bacteriology 


COMMITTEE  ON  COURSES  OF  STUDY 

LOUIS  ADELBERT  CLINTON 
ALFRED  GURDON  GULLEY 
BENJAMIN   BERNARD  TURNER 
FREDERIC  WALLACE  PUTNAM 
ALBERTA  TULLIA  THOMAS 


COMMITTEE  ON  DISCIPLINE 

HENRY  RUTHVEN  MONTEITH 
CHARLES  LEWIS  BEACH 
EUGENE  HUGO  LEHNERT 
EDMUND  ROSWELL  BENNETT 
EDWIN  OSCAR  SMITH 


Mrs.  CARRIE  MORRIS  KNAPP* 

Boarding   Department   Manager 


*Be8igned  March  81,  1905 ;  and  was  succeeded  by  Mr.  E.  D.  Proudman  as  Steward. 
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*A  separate  report  of  the  Storrs  Experiment  Station  is  annually  printed. 


To  His  Excellency  HENRY  ROBERTS, 

Governor  of  the  State  of  Connecticut: 

I  have  the  honor  to  submit  herewith  the  Report  of  the  Board 
of  Trustees  of  The  Connecticut  Agricultural  College  for  the 
fiscal  year  ended  September  30th,  and  for  the  year  in  other 
matters  ended  November  jo,  1005. 

Very  respectfully, 

C.  A.  CAPEN, 
Secretary  of  the  Board  of  Trustees. 


REPORT  OF  THE  PRESIDENT 


To  the  Trustees  of  the  Connecticut  Agricultural  College: 

> 

The  annual  reports  of  members  of  the  College  Faculty  for 
the  year  1904- 1905  I  have  the  honor  of  herewith  spreading 
before  you,  together  with  the  report  of  the  Treasurer  and  the 
certificate  of  the  Auditors  of  Public  Accounts  approving  it. 
With  the  advice  and  consent  of  the  Comptroller,  the  College 
Catalogue  will  be  published  later,  under  separate  cover,  in  a 
larger  edition  for  more  general  distribution. 

The  new  Catalogue  will  contain  all  matters  of  interest  to 
prospective  students,  but  on  request  will  be  sent  to  all  who 
desire  detailed  information  regarding  the  present  equipment 
of  the  College  and  the  courses  of  study  it  will  next  year  pro- 
vide. Its  announcements  will  be  found  of  prime  importance  to 
the  Connecticut  farming  community. 

Ignorance  of  the  precise  nature  of  our  institution  and  of  the 
objects  served  by  it,  has  led  to  public  statements  in  previous 
years  which  have  been  at  once  untrue  and  misleading.  Hap- 
pily, however,  more  recently  this  ignorance  has  been  largely 
dispelled.  Repeatedly  it  has  been  observed  that  men  formerly 
opposed  to  the  College  who  at  last  have  come  to  know  what  we 
are  doing,  are  counted  among  our  most  intelligent  and  ardent 
advocates.  It  is  now  better  known  that  we  are  not  duplicating 
instruction  elsewhere  available  in  the  State,  but,  on  the  con- 
trary, are  providing  training  not  elsewhere  to  be  had  except  at 
distant  institutions  which  have  established  teaching  similar 
to  our  own — such  institutions  as  the  Massachusetts  Agricul- 
tural College,  the  College  of  Agriculture  of  Cornell  University, 
and  the  University  of  Wisconsin  x\gricultural  Department. 

"Back  to  the  farm !"  is  a  gospel  of  hope  to  a  host  of  dwell- 
ers in  town,  both  rich  and  poor ;  and  "  Back  to  the  New  Eng- 
land farm !"  is  now  the  cry  in  the  West,  where  markets  are  in- 
ferior to  our  own  and  where  land  is  so  dear  that  only  the  few 
can  own  it  and  work  it  with  profit.     Country  establishments 
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fit  to  be  the  pride  of  any  commonwealth  are  now  multiplying 
in  Connecticut,  and  many  of  our  once  abandoned  farms  are 
being  reclaimed  and  are  becoming  wealth-producers  under 
our  modem  methods  of  tillage.  With  some,  health,  whole- 
some living,  and  beauty  are  the  objects  sought.  With  others, 
the  impelling  motives  are  thrift,  quest  of  an  attractive  voca- 
tion, pecuniary  profit.  Knowledge  and  skill  in  agriculture  have 
never  before  been  at  such  a  premium.  Magazines  devoted  to 
gardening,  orcharding,  live-stock,  and  outdoor  adornment  are 
multiplying.  Of  trained  men  and  women  there  are  vastly  too 
few  to  meet  present  demands,  let  alone  those  of  the  immediate 
future.  And  nowhere,  perhaps,  is  this  trend  more  clearly  and 
unmistakably  registered  than  in  the  correspondence  and  ac- 
tivities of  the  agricultural  college  and  experiment  station. 

The  agricultural  college  to-day  is  the  clearing  house  for 
the  best  agricultural  ideas  and  methods.  If  there  have  been 
fool  professors,  there  also  have  been  fool  farmers;  both  have 
undoubtedly  received  their  deserts.  The  outstanding  facts  to- 
day are  mutual  confidence  and  mutual  assistance.  There  is 
an  incessant  pilgrimage  from  the  field  and  stable  to  the  labora- 
tory and  class-room,  and  from  the  college  to  the  farm.  Letters 
fly  back  and  forth,  netting  something,  now  to  knowledge, 
now  to  skill,  now  to  the  purse  and  the  comforts — even  the 
luxuries — of  the  rural  and  the  suburban  homes.  Agricultural 
conferences,  institutes,  and  conventions  to-day  make  enormous 
demands  on  the  agricultural  teacher;  but  often  he  gets  as 
much  as  he  gives,  and  the  best  he  gets  he  gives  again,  to 
fathers  at  home,  and  to  the  boys  in  his  classes. 

What  is  true  of  other  agricultural  colleges  is  equally  tnie 
of  our  own.  Our  men  are  continually  consulted  about  details 
of  farm  management,  and  constantly  are  giving  advice  about 
feeds,  fertilizers,  spraying  formulas  and  apparatus,  construc- 
tion and  ventilation  of  farm  buildings,  the  production  and 
marketing  of  wholesome  and  attractive  farm  products.  Some 
of  these  inquiries  come  from  novices  at  farming,  some  from 
men  long  in  the  business.  A  radical  change  is  evident — from 
being  regarded  as  an  institution  likely  to  require  more  or  less 
copious  expenditure  of  public  funds,  our  institution  has  come 
to  be  looked  upon  as  a  valuable  public  asset,  not  so  much  as 
a  source  of  public  outgo,  as  a  source  of  public  income. 
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To  be  of  public  benefit  in  the  largest  sense,  it  is  perhaps 
needless  to  say,  is  our  highest  and  keenest  ambition.  Founded 
for  increasing  proficiency  in  the  business  of  farming,  and  fos- 
tered by  the  grants  of  federal  funds  for  promoting  the  "liberal 
and  practical  education  of  the  industrial  classes  in  the  several 
pursuits  and  professions  of  life,"  if  we  have  paid  greatest  at- 
tention to  developing  efficient  agricultural  inft;riction,  it  has 
been  with  knowledge  that  improved  fanning  must  be  of  im- 
mediate benefit  not  only  to  farmers,  but  also  to  all  consumers 
of  our  farm  products,  and  with  knowledge  that  without  our 
courses  there  would  be  in  our  State  neither  an  agricultural 
school  nor  a  college  of  agriculture  where  such  instruction 
could  be  secured. 

We  have  tried  to  be  intelligent.  While  always  giving  the 
leading  piace  to  agriculture,  we  have  offered  modest  courses 
of  study  in  the  various  subjects  permitted  by  the  acts  of  Con- 
gress, from  the  proceeds  of  which  the  salaries  of  our  teaching 
force  are  paid.  This,  however,  we  have  done  largely  with  a 
view  to  furnishing  the  public,  as  well  as  ourselves,  with  an 
actual  demonstration  as  to  what  in  Connecticut  ought  to  be  the 
work  of  the  land-grant  college.  With  a  perfectly  free  choice 
amongst  the  courses  offered,  the  demand  during  the  past  four 
years  has  been  increasingly  directed  toward  our  courses  in 
dairying,  fruit-growing,  and  poultry  culture.  So  far  our 
women's  building  for  instruction  in  domestic  science  has  been 
adequate  to  the  demands  for  instruction  in  this  branch  of  our 
co-educational  work.  Our  dormitories  and  the  boarding  places 
in  our  neighborhood  for  men,  however,  have  not  been  adequate 
for  receiving  all  applicants.  And  when  the  need  of  erecting 
a  new  dormitory  came  before  the  last  General  Assembly  for 
consideration,  it  was  the  great  farmers'  organization — the 
Grange — that  filled  the  largest  assembly  hall  at  the  Capitol  with 
people  who  had  traveled  from  all  quarters  of  the  State  to  ex- 
press their  appreciation  of  the  College  and  their  desire  that 
its  work  be  furthered. 

It  is  with  the  utmost  confidence,  therefore,  in  the  usefulness 
of  our  institution  as  an  agricultural  college  that  I  hand  you 
these  reports  of  my  colleagues  and  direct  attention  to  their 
work  and  needs.    We  feel  that  we  are  hand  in  hand  with  each 
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Other  and  with  the  people  we  were  created  and  are  peculiarly 
fitted  to  serve.  We  are  grateful — we  cannot  put  into  words 
how  grateful — for  the  generous  public  endorsement  of  our  work 
and  aims  which  we  have  received  in  the  noble  brick  and  stone 
dormitory  now  in  process  of  erection.  This  building  we  have 
named  "  Storrs  Hall "  in  honor  of  the  founder  and  first  bene- 
factor of  our  institution.  Its  sixty-six  bed-rooms  and  thirty 
studies  we  hope  will  be  ready  for  use  at  our  fifth  annual  sum- 
mer school  for  teachers  and  others  in  nature  and  country  life 
subjects,  which  will  be  held  next  July;  we  hope  to  see  every 
room  taken  by  young  men  when  our  next  fall  term  opens ;  and 
we  expect  to  place  extra  beds  in  all  of  the  studies  next  win- 
ter for  short  course  students  in  dairy  and  creamery  work,  in 
pomology,  and  in  poultry  raising.  We  hail  the  new  hall  as  a 
beautiful  and  enduring  embodiment  of  the  hope  of  the  fathers 
and  mothers.  We  crave  no  prouder  distinction  than  to  be  per- 
mitted to  lend  a  hand  to  more  and  more  of  their  sons  and 
daughters. 

Very  respectfully  submitted, 

RUFUS  WHITTAKER  STIMSON,' 

President- 


REPORT  OF  L.  A.  CLINTON,  M.S., 
Professor  of  Agronomy. 
To  Rufus  IVhittaker  Stimso^i,  President: 

No  radical  changes  have  been  made  in  the  work  of  the 
Agricultural  Division  during  the  past  year.  The  class  room 
instruction  has  been  along  the  same  lines  as  mentioned  to  you 
in  my  last  annual  report. 

In  the  Junior  year  all  students  in  the  agricultural  courses 
take  the  work  in  Agricultural  Physics.  The  Junior  class  tak- 
ing this  work  is  very  largely  made  up  of  students  who  enter 
as  graduates  from  high  schools  for  the  special  two  years' 
course.    The  work  done  by  these  students  as  a  whole  has  been 
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very  satisfactory  indeed,  and  I  hope  to  see  a  constantly  increas- 
ing number  of  students  enter  for  this  two  years'  course  pre- 
paratory to  farming. 

In  the  Senior  year  an  opportunity  is  given  to  the  students 
taking  the  agricultural  work  to  specialize  either  along  dairy 
lines  or  along  lines  of  horticulture.  During  the  winter  term 
all  of  these  students  are  given  instruction  for  five  hours  a  week 
in  the  general  subject  of  Rural  Economics.  In  this  work  we 
include  bookkeeping  as  applied  to  farm  practice.  As  a  rule 
farmers  are  deficient  in  business  training.  Seldom  do  we  find 
any  books  kept  on  the  farm,  and  the  reason  for  this  is  in  part 
due  to  the  fact  that  the  ordinary  commercial  bookkeeping  is 
too  complicated  for  the  farmer's  use.  We  endeavor  to  teach 
a  system  of  farm  accounts  which  is  practical  and  which  is  not 
so  complicated  as  to  preclude  its  use  on  the  farm. 

During  the  spring  tenn  of  the  Senior  year  those  students 
selecting  work  along  the  lines  of  general  agriculture  and 
dairying  are  given  instruction  for  five  hours  a  week  on  the 
methods  of  raising  farm  crops.  For  some  reasons  I  would 
prefer  giving  this  instruction  during  the  Junior  year.  The 
larger  number  of  our  students  who  graduate,  even  though  they 
may  specialize  along  the  line  of  Horticulture,  will,  without 
doubt,  find  it  necessary  to  raise  the  general  farm  crops.  Un- 
der the  present  system  these  students  receive  no  instruction  in 
this  line  of  work.  Only  the  very  full  schedule  during  the  Jun- 
ior year  prevents  me  from  recommending  the  transference  of 
the  course  in  farm  crops  from  the  Senior  to  the  Junior  year. 

The  winter  course  is  deserving  of  special  attention,  and  we 
believe  that  there  is  no  department  of  our  work  which  will  give 
us  more  direct  influence  with  the  agricultural  classes  of  the 
state.  As  soon  as  our  dormitory  facilities  are  sufficient  to  en- 
able us  to  accommodate  more  students  here,  we  hope  to  see 
the  winter  course  made  an  important  feature  of  our  work. 

While  at  present  we  are  not  conducting  any  work  which  is 
called  "college  extension  work,"  yet  there  is  a  very  frequent 
call  for  lectures  at  farmers*  institutes  throughout  the  state.  I 
understand  that  it  is  your  desire  as  well  as  the  desire  of  the 
Board  of  Trustees  that  so  far  as  we  are  able  without  seriously 
interfering  with  our  class  work  we  attend  the  farmers'  meet- 
ings throughout  the  state.    These  demands  are  especially  heavy 
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during  the  winter,  but  they  serve  to  keep  us  in  close  touch  with 
the  people  whom  we  can  best  serve. 

Some  improvements  have  been  made  on  the  College  farm, 
but  these  have  not  been  as  extensive  as  we  could  have  hoped 
for.  We  hope,  however,  to  make  some  slight  improvements 
each  year,  so  that  the  general  condition  of  the  farm  will  be  im- 
proving rather  than  deteriorating. 

I  wish  to  acknowledge  my  appreciation  of  the  services  of 
the  Farm  Superintendent,  Mr.  H.  L.  Garrigus.  He  has  given 
faithful  attention  to  the  details  of  the  farm  management. 

Respectfully  submitted, 

L.  A.  CLINTON. 


REPORT  OF  A.  G.  GULLEY,  M.S., 
Professor  of  Horticulture. 

To  Rufus  IV  hit  taker  Stimson,  President: 

The  Horticultural  Department  has  very  little  to  report  that 
has  not  already  been  referred  to  in  previous  years,  as  methods 
in  both  class-room  and  field  have  not  recently  changed. 

Except  in  one  direction  no  material  addition  has  been  made 
to  the  equipment,  and  until,  this  is  done  no  important  change 
can  be  made  to  add  to  the  effective  work  of  the  department. 
]^oom  and  other  facilities  must  soon  be  added  to  hold  horti- 
cultural teaching  even  at  its  present  standard,  to  say  nothing 
about  broadening  its  field. 

The  exception  noted  above  is  in  spraying  machinery.  Addi- 
tion was  made  to  that  the  past  season.  The  College  probably 
now  owns  the  most  complete  outfit  in  the  State,  and  embracing 
some  of  the  most  recent  improvements  to  effectively  carry  on 
that  comparatively  new  branch  of  horticultural  operations. 

Some  of  the  results  of  earlier  work  in  the  department  are 
now  evident  in  the  production  of  fruit.  A  large  part  of  the 
earlier  planting  in  the  trial  orchard  is  now  bearing,  and  a 
large  crop  was  produced  the  past  season  in  the  commercial 
planting  of  peach  and  plum.  This  last,  from  now  on,  will  be 
a  regular  source  of  more  or  less  income. 
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A  pressing  need  of  horticulture  at  the  College  is  a  permanent 
and  proper  location  for  small  fruit  and  vegetable  growing. 
These  crops  in  the  past  have  been  shifted  to  suit  convenience, 
but  much  to  the  detriment  of  economical  operations.  Land 
for  vegetables  has  been  partially  provided  for  in  the  swamp 
land  drained  and  fitted  some  years  since  by  the  department, 
but  in  addition  an  elevated  field  which  can  be  permanently 
fitted  for  some  of  the  crops  is  very  necessary. 

Respectfully  submitted, 

A.  G.  GULLEY. 


REPORT  OF  C  L.  BEACH,  B.AGR.,  B.S., 
Professor  of  Dairying. 

To  Rufus  IVhittaker  Stimson,  President: 

I  present,  herewith,  the  report  of  the  Dairy  Department  for 
the  year  ending  October  31,  1905. 

My  work  during  the  past  year  has  included  instruction  in 
the  nutrition  of  farm  animals,  history  of  dairy  breeds,  animal 
breeding  and  dairying.  Stock  judging  and  work  in  the  dairy 
barn  and  creamery  have  supplemented  the  class-room  work. 
As  the  schedule  is  now  arranged,  this  instruction  is  given  to 
the  regular  students  in  the  fourth  year. 

During  the  winter  term  the  same  subjects  are  presented  in 
separate  classes  to  short-course  students.  This  department  is 
constantly  in  receipt  of  letters  and  inquiries  for  young  men 
who  have  had  some  experience  and  training  along  dairy  lines. 
In  order  to  give  these  students  as  much  attention  as  possible, 
I  have  asked  the  Committee  on  Courses  of  Study  to  transfer 
my  classes  in  the  winter  term  with  the  Seniors,  to  either  the 
fall  or  the  spring  term.  While  this  arrangement  will  necessi- 
tate a  duplication  of  subjects  presented  and  of  class-room  work, 
it  should  bring  about  better  results. 

The  Dairy  Department  includes  the  dairy  herd  and  the 
Creamery.     Both  these  divisions  are  managed  primarily  for 
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purposes  of  instruction  and  experiment.  The  receipts  from  the 
Creamery  will  offset  the  disbursements,  including  the  product 
from  the  College  herd.  The  Creamery  is  conveniently  arranged 
and  well  equipped  for  the  purpose  for  which  it  was  designed. 

The  dairy  herd  is  managed  under  adverse  conditions.  It  is 
isolated,  cut  off  from  the  base  of  supply  and  the  market  for 
by-products.  Roughage  for  the  herd  is  purchased  from  the 
farm,  and  the  profit  from  the  crop  accrues  to  the  farm,  and 
not  to  the  herd.  No  charge  is  made  to  the  farm  for  manure, 
and  little  revenue  is  derived  from  skim  milk.  These  conditions 
should  be  borne  in  mind  in  reviewing  the  financial  statement 
of  this  department. 

Representative  animals  of  the  four  dairy  breeds  —  Ayrshire, 
Holstein,  Jersey  and  Guernsey  —  are  kept  in  the  herd.  This 
necessitates  the  feeding  and  handling  of  four  mature  bulls  and 
a  frequent  change  of  sires  to  prevent  inbreeding. 

In  the  class-room  especial  emphasis  is  placed  upon  the 
importance  of  warmth,  sunlight,  ventilation  and  sanitation  in 
developing  and  maintaining  the  artificial  functions  of  dairy 
animals.  The  opposite  of  these  conditions  prevails  in  our  dairy 
barn,  and  it  must  be  obvious  to  every  student  that  theory  and 
practice  are  in  conflict.  It  is  my  duty,  therefore,  to  bring  this 
phase  of  the  matter  to  your  attention  and  to  urge  its  im- 
portance. A  model  dairy  barn  in  which  pure  milk  can  be 
produced  is  as  essential  as  a  model  creamery  for  the  manufac- 
ture of  the  product. 

Respectfully  submitted, 

CHARLES  L.  BEACH. 


REPORT  OF  CHARLES  K.  GRAHAM, 
Instructor  in  Poultry  Industry. 

To  Rufus  Whittaker  Stitnson,  President: 

The  usual  course  of  lectures  was  given  to  the  regular 
students  during  the  winter  term.  This  consists  of  the  distin- 
guishing characteristics  of  the  different  fowls,  selection  of 
stock  for  breeding  purposes,  theory  of  feeding  for  both  flesh 
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and  egg  production,  artificial  incubation  and  rearing  of  chicks, 
together  with  the  different  methods  of  killing  and  preparing 
fowls  for  market. 

During  the  spring  term  practical  training  was  given  in  the 
same  subjects. 

This  year  we  have  received  seventeen  new  incubators,  and 
these,  together  with  a  fair  assortment  of  brooders,  leave  us  well 
equipped  in  this  line.  The  incubator  cellar  is  easily  ventilated 
and  is  in  many  ways  ideal.  The  new  brooder  house  has  not 
been  so  satisfactory,  especially  during  the  winter  months,  when 
it  has  been  found  difficult  to  secure  a  proper  amount  of  fresh 
air  under  the  hovers.  Some  alterations  have  been  made  which 
I  hope  will  overcome  this  trouble  another  winter. 

We  have  five  new  colony  houses  built  by  the  Experiment 
Station  on  plans  different  from  the  old  houses.  The  latter  are 
inexpensive  buildings  but  of  a  very  satisfactory  type.  We  have 
a  few  old,  long  houses  which  are  badly  in  need  of  repair.  These 
I  expect  to  tear  down  and  rebuild  with  the  assistance  of  the 
students  on  plans  similar  to  those  which  are  giving  satisfaction. 
This  will  not  only  improve  the  appearance  of  the  plant,  but  will 
make  it  much  more  compact  and  will  give  accommodations  for 
about  600  laying  birds.  I  hope  we  may  be  able  to  increase  this 
number  to  i,ooo,  in  order  that  stock  enough  may  be  grown  to 
supply  the  Boarding  Department  and  College  community.  We 
are  now  furnishing  poultry  and  eggs  to  the  College  cheaper 
and  better  than  they  could  secure  these  supplies  elsewhere,  and 
at  the  same  time  are  making  a  profit. 

Since  January  i,  1905,  I  have  spoken  at  nineteen  farmers' 
meetings,  and  received  and  answered  2,732  letters.  The  num- 
ber of  letters  seems  to  be  steadily  on  the  increase.  Over  80 
per  cent,  of  these  letters  are  from  people  in  this  State,  and  over 
50  per  cent,  are  from  people  asking  advice.  It  has  been 
thought  advisable  in  many  cases  to  visit  these  people,  and  I 
am  pleased  to  report  that  many  have  expressed  their  appre- 
ciation of  the  trouble  taken  and  in  most  cases  have  paid  my 
expenses. 

Respectfully  submitted, 

C.  K.  GRAHAM. 


18  ANNUAL    RBPORT    OF    THE 

REPORT  OF  E.  H.  LEHNERT,  B.S.,  D.V.S., 
Professor  of  Veterinar>'  Science,  Physiology,  and  Animal  Husbandry. 
To  Rufus  Whittaker  Stimson,  President: 

I  present  herewith  the  report  of  the  Department  of  Veteri- 
nary Science,  Physiology  and  Animal  Husbandry  for  the  year 
ending  October  31st,  1905. 

Veterinary  Science. —  The  time  allotted  to  the  study  of  this 
subject  two  years  ago  was  found  to  be  too  short,  and  applica- 
tion for  an  additional  hour  each  week  during  the  winter  term 
was  granted,  so  that  we  have  since  been  in  position  to  accom- 
plish the  amount  of  work  desired.  Last  year,  as  an  innovation, 
with  the  conviction  that  more  satisfactory  work  could  be  done, 
we  adopted  a  text-book  which  was  supplemented  with  lectures, 
detailed  descriptions,  etc.  Our  experience  thus  far  bears  out 
our  conviction,  and  we  have  every  reason  to  believe  that  the 
use  of  a  text-book  will  prove  very  satisfactory  to  both  teacher 
and  student.  This  subject  is  taught  the  fourth  year  to  those 
students  electing  Agriculture*;  five  hours  a  week  during  the 
fall  term  and  four  hours  a  week  during  the  winter  and  two 
during  the  spring  are  devoted  to  the  work.  The  course  has 
been  shortened  to  such  an  extent  that  the  work  of  necessity  is 
of  an  elementary  nature.  The  time  during  the,  fall  term  is 
taken  up  with  a  course  in  Veterinary  Anatomy  and  Physiol- 
ogy, an  outline  of  General  Pathology  and  Materia  Medica,  with 
dissections  afternoons  and  evenings  after  the  Thanksgiving  re- 
cess. Diseases  and  their  treatment  receive  attention  during  the 
winter  term.  Constant  use  is  made  of  models  and  specimens, 
of  which  we  have  a  good  equipment,  also  there  are  frequent 
operations  on  living  animals.  It  is  intended  so  far  as  possible 
with  the  limited  time  at  our  disposal,  to  give  the  student  a 
thorough  practical  knowledge  of  the  common  diseases  and 
accidents  of  farm  animals,  with  the  principles  of  nursing  and 
the  administration  of  the  proper  medicines.  The  students  are 
not  only  given  every  opportunity  for  witnessing  ordinary 
operations,  but  also  assist  when  possible. 

During  the  early  spring  of  1903  a  perfectly  appointed  phar- 
macy was  established  in  the  horse-barn.  This  room  is  pro- 
vided with  a  cement  floor  and  is  sufficiently  large  for  operations 
on  dogs  and  cats  and  such  operations  on  the  horse  as  do  not 
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require  casting.  It  is  a  great  conveniencein  the  cold  weather, 
as  it  is  heated.  It  is  contemplated  to  install  an  operating  table 
of  our  own  design  and  manufacture  in  the  near  future.  When 
this  is  done,  we  shall  be  in  position  to  open  the  free  clinic  men- 
tioned in  my  last  report.  The  advantage  to  the  student  of  a 
clinic  of  this  nature  would  be  difficult  to  estimate. 

For  the  students  in  the  B.  S.  course  who  elect  this  subject, 
we  art  allowed  five  hours  a  week  for  the  full  year.  This 
enables  us  to  go  more  deeply  into  the  different  branches  of  the 
subject  and  add  lectures  on  stable  construction,  including  venti- 
lation, drainage,  etc.,  with  work  in  pathogenic  bacteriology 
during  the  spring  term. 

Physiology. —  This  subject  is  taught  during  the  spring  term 
of  the  third  year  to  all  students.  A  standard  text-book  is  used 
and  is  supplemented  by  lectures  and  practical  work  in  the 
laboratory,  illustrating  the  principles  and  processes  of  physiol- 
ogy, t.  e,,  digestion,  contractile  power  of  muscles,  etc.  A  short 
time  is  devoted  to  the  study  of  normal  body  tissues  under  the 
microscope  (Histology),  and  dissections  of  the  smaller  animals. 

The  time  given  to  this  subject  is  four  hours  in  the  class- 
room and  one  afternoon  in  the  laboratory  each  week.  For 
class-room  work  we  have  at  hand  a  fair  equipment  of  models, 
including  those  of  the  ear  and  eye,  and  also  an  articulated 
human  skeleton  and  a  dissecting  manikin. 

Animal  Husbandry, —  (Breeds,)  —  To  the  study  of  breeds 
we  devote  three  hours  a  week  in  the  class-room,  and  two  after- 
noons a  week  are  utilized  for  practical  w^ork.  This  subject  is 
taught  the  fourth  year  men  of  the  Agricultural  courses  during 
the  fall  term.  Our  work  is  accomplished  by  the  use  of  a  text- 
book in  the  class-room,  supplemented  by  actual  study  of  rep- 
resentative animals  of  the  different  breeds,  comparing  the 
specimen  at  hand  with  the  ideal  type.  All  species  of  farm 
animals  receive  attention, —  horses,  cattle,  sheep,  and  swine. 
It  is  our  endeavor  to  bring  before  the  class  the  best  specimens 
possible,  hence  it  happens  occasionally  that  it  is  necessary  to 
visit  farms  in  other  parts  of  the  State.  For  practical  work 
the  student,  is  required  to  score  different  animals  from  the 
standpoint  of  the  judge.  This  exercise  makes  hifn  familiar 
with  the  various  breeds  of  horses,  cattle,  etc.,  and  gives  him  a 
knowledge  of  the  conditions  to  which  each  is  best  suited. 
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Horse-Barn, —  Practical  instruction  in  the  care  of  horses, 
harness  and  carriages,  hitching,  unhitching  and  driving,  as 
well  as  the  general  principles  of  nursing,  bandaging,  etc.,  is 
given  the  third  year  Agricultural  students  one  afternoon  a 
week  during  the  winter  term. 

Elective  Zoology  has  been  this  year  added  to  my  depart- 
ment; and  it  is  my  intention  another  year,  if  the  subject  is  still 
in  my  hands,  to  make  it  as  exhaustive  as  possible  with  the 
equipment  at  hand.  This  course  consists  of  two  recitations 
and  one  laboratory  period  a  week  for  the  entire  year. 

Respectfully  submitted, 

E.  H.  LEHNERT. 


REPORT  OF  E.  A.  WHITE,  B.S., 
Professor  of  Botany,  Forestry,  and  Landscape  Architecture. 

To  Rufus  IVhittaker  Stimson,  President: 

I  take  pleasure  in  presenting,  the  following  report  of  the 
Departments  of  Botany,  Forestry  and  Landscape  Architecture 
for  the  year  ending  October  31st,  1905. 

Botany, — ^The  class-room  work^s  outlined  in  the  Course  of 
Study  has  progressed  satisfactoril}^  In  addition  to  the  regular 
class  work  scheduled  for  the  year,  there  was  a  request  from 
eight  students  of  the  fourth  year  class  for  lectures  covering  the 
classification  and  life  history  of  parasitic  plants  of  economic 
importance.  This  course  was  given  with  good  results.  At  the 
beginning  of  the  fall  term,  one  student  elected  fourth  year 
work,  one  third  year,  and  one  elected  the  fifth  and  sixth 
year  work. 

The  lectures  given  before  the  summer  school  were  well 
attended.  I  wish  to  express  my  appreciation  of  the  kindness 
of  the  Board  of  Trustees  in  granting  me  a  four  weeks'  leave 
of  absence  in  consideration  of  my  work  in  the  summer  school. 
I  plan  to  spend  the  month  of  January,  1906,  at  Harvard 
University,  doing  some  special  research  work  in  the  botanical 
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laboratories  of  Dr.  W.  G.  Farlow,  and  in  attending  lectures 
in  Botany  by  Professor  M.  L.  Femald  and  Dr.  Jeffery,  also 
those  by  Mr.  Frederick  Law  Olmsted,  Jr.,  in  Landscape  Archi- 
tecture. These  gentlemen  have  very  kindly  extended  to  me 
the  privileges  of  their  departments. 

During  the  year  my  first  report  on  the  fleshy  and  woody 
fungi  of  Connecticut  has  been  published  by  the  State  Geologi- 
cal and  Natural  History  Survey.  A  further  report  is  now  in 
preparation. 

Landscape  Architecture. —  This  year,  for  the  first  time,  there 
has  been  a  request  for  lectures  upon  Landscape  Architecture. 
These  are  given  to  one  member  of  the  fourth  year  class,  two 
members  of  the  fifth  year  class,  and  one  special  student.  It  is 
planned  to  make  the  course  a  practical  one.  In  October  the 
class  visited  Hartford,  upon  the  invitation  of  Mr.  G.  A.  Parker, 
Superintendent  of  Keney  Park,  and  was  driven  through  the 
extensive  park  system.  The  department  feels  deeply  indebted 
to  Superintendent  Wirth  of  the  Hartford  park  system  and  to 
Mr.  Parker,  for  their  many  courtesies  on  this  occasion.  Several 
trips  to  private  estates  have  been  planned  for  the  coming 
spring. 

The  practical  work  in  landscape  gardening  upon  the  campus 
has  progressed  slowly  because  of  the  lack  of  funds  necessary 
to  carry  on  the  work.  One  or  two  small  areas  were  graded 
during  the  year,  a  hedge  of  evergreens  planted  for  a  wind- 
break at  the  Poultry  Department,  another  group  was  planted 
near  the  horse-bam,  and  a  large  number  of  shrubs  were  set 
about  the  main  building.  The  drive  around  the  western  side 
of  the  pond  was  finished,  and  several  of  the  drives  have  been 
topped  with  gravel.  It  would  be  highly  desirable  if  enough 
crushed  stone  could  be  obtained  to  retop  the  main  drive 
through  the  grounds.  It  is  four  years  since  the  drive  was 
constructed,  and  it  is  becoming  badly  worn. 

Forestry. —  The  work  in  Forestry  with  the  fourth  year  class 
was  conducted  as  in  previous  years. 

Respectfully  submitted, 

E.  A.  WHITE. 
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REPORT  OF  C  A.  WHEELER,  M.A.. 
Professor  of  Mathematics. 

To  Rufus  Whittaker  Stimson,  President: 

There  have  been  few  changes  in  my  subjects  during  the  year 
covered  by  this  report.  The  work  in  Freehand  Drawing,  con- 
cerning which  I  wrote  somewhat  fully  in  my  last  report,  was 
carried  through  the  year  as  planned,  and  the  objects  drawn  and 
dates  were  as  follows : 

1  Three  types  of  bean-pods :  long,  broad,  short 

November    2d 

2  Three  types  of  squashes:  long,  round,  flat 

November    9th 

3  Three  types  of  onions :  long,  round,  flat      November  i6th 

4  Coleus  slips  in  pots  November  30th 

5  Three  types  of  potatoes :  long,  'round,  intermediate 

December    7th 

6  Ear  of  com  (flint)  December  14th 

7  Flask  (outline)  January    4th 

8  Flask  (shaded)  with  dark  background  January  iith 

9  Retort  and  holder  January  i8th 

10  Same,  in  ink  and  shaded  January  25th 

1 1  Glass  bulbs,  spirals  and  other  chemical  apparatus 

(outline)  February     ist 

12  Watering  pot  and  basket  (contrast,  smooth  and 

rough  outlines)  February  15th 

13  and  14     Same,  reduced,  with  pencil,  then  in  ink 

March  ist  and  8th 
15     Pots  and  baskets  in  group  and  memory  sketch 

March  15th 
The  subjects  of  the  fall  term  are  horticultural  and  agricul- 
tural; of  the  winter  term,  chemical  and  artistic;  and  of  the 
spring  term,  botanical.  The  best  drawings  of  the  fall  term 
were  made  by  Gould  (4),  M.  H.  Griswold  (3),  Burgess  (3). 
Farrand  (2)  and  Lawrence;  of  the  winter  term,  by  M.  H. 
Griswold  (5),  Burgess  (2),  Farrand,  Garden,  and  Woodruff; 
and  of  the  spring  term,  by  Dyson  (3),  Burgess  (2),  Lawrence, 
and  Stubbs.    The  change  is  now  completed  from  the  method 
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formerly  employed  of  working  from  plates  and  casts,  and  the 
results  have  been  better  than  was  expected ;  for  not  only  have 
my  students  made  great  improvement  in  drawing,  but  they 
have  at  the  same  time  been  studying  objects  with  which  they 
are  directly  concerned  and  about  which  they  are  able  to  pass 
good  judgpnent.  The  best  drawings  as  they  have  been  ex- 
hibited each  week  have  excited  the  studious  comment  of  the 
competitors,  and  of  the  upper  class  men,  also ;  and  an  exhibition 
of  the  year's  work,  recently,  brought  forth  from  members 
of  the  faculty  expressions  of  interest  and  appreciation. 

The  average  number  of  students  per  class  is  now  ten,  a 
slight  decrease  from  last  year,  the  largest  class  numbering 
eighteen  and  the  smallest  four;  and  it  is  interesting  to  note 
that  the  average  is  about  that  of  colleges  throughout  our  land. 

During  the  spring  term  I  was  assisted  in  instructing  the 
third  year  class  in  surveying  by  Mr.  Shurtleff  and  Mr.  Nash. 
In  this  way  the  class  was  divided  into  three  squads  of  six 
students  each  and  the  squads  instructed  in  rotation,  thus  in- 
creasing the  efficiency  of  the  instruction  and  utilizing  all  of 
our  surveying  instruments. 

A  larger  part  of  my  time  than  previously  has  been  used  in 
surveying.  Three  topographic  surveys  were  made  and  three 
maps  plotted  of  the  site  for  Storrs  Hall,  some  new  measure- 
ments were  taken  and  many  old  ones  used  in  preparing  a  map 
showing  the  location  of  buildings  with  respect  to  fire  risks,  and 
a  line  of  levels  was  run  and  a  profile  plotted  for  an  extension 
of  our  sewage  system. 

It  was  my  good  fortune  during  the  long  vacation  to  have 
further  experience  in  matters  which  I  teach,  viz.,  the  building 
of  a  good  road,  the  preparation  and  use  of  concrete,  both  with 
and  without  reinforcement,  and  the  survey  for  a  trolley  road. 

Though  the  past  year  has  been  from  every  point  of  view 
a  successful  one,  we  look  forward  with  pleasure  to  larger 
classes  and  a  larger  usefulness,  made  possible  by  the  building 
of  a  substantial  and  generous  dormitory. 

Very  respectfully  submitted, 

CHARLES  A.  WHEELER. 
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REPORT  OF  H.  R.  MONTEITH,  B.  A, 
Professor  of  History,  Civics,  Latin,  and  Mathematics. 

To  Rufus  Whittaker  Stimson,  President: 

The  classes  under  my  care  have  followed  closely  the  courses 
as  outlined  in  the  schedule  of  studies  for  this  department. 
The  results  have  been  fairly  satisfactory.  United  States 
history  has  commanded  an  excellent  degree  of  interest,  and  in 
consequence  substantial  progress  has  been  made.  The  same 
is  true  of  the  other  classes  in  history.  There  has  been  no  call 
this  year  for  the  electives  in  history. 

Civics,  associated  with  the  Freshman  history,  has,  from  the 
beginning,  proved  both  interesting  and  profitable.  I  regard 
the  results  of  this  course  particularly  valuable. 

Latin,  although  our  course  is  elementary,  seems  to  have 
made  a  place  for  itself  in  our  curriculum.  While  there  is,  and 
I  believe  should  be,  no  attempt  at  anything  more  than  the 
elementary  course  now  in  use,  the  diligence  of  the  students  in 
this  study  and  the  success  so  far  attained  certainly  justify  its 
retention.  It  is  noted,  too,  that  this  course  has  stimulated  in- 
terest in  other  branches. 

In  mathematics  the  arithmetic  and  algebra  have  fallen  to 
me.    Time  will  probably  prevent  the  extension  of  the  former. 

In  my  department  commendable  progress  has  been  made,  and 
If,  without  intrenching  upon  the  work  of  other  departments,  a 
somewhat  longer  period  could  be  assigned  to  the  algebra,  the 
result  would  probably  justify  the  added  effort.  The  students 
as  a  whole  greatly  enjoy  this  branch  of  mathematics  and 
usually  regret  that  our  work  is  confined  to  the  elements. 

In  my  department  commendable  progress  has  been  made  and 
the  year  just  closed  has,  in  consequence,  been  more  than 
usually  successful. 

Respectfully  submitted, 

H.  R.  MONTEITH. 
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REPORT  OF  EDWIN  OSCAR  SMITH,  B.  S., 

Professor  of  English  and  Political  Economy,  Secretary  of  the 
Faculty,  and  Treasurer  of  the  Board  of  Trustees. 

To  Rufus  IVhittaker  Stimson,  President: 

There  have  been,  during  the  past  >ear,  no  changes  in  the 
schedule  for  the  various  courses  that  have  affected  my  work. 

The  courses  in  English  in  the  first  two  years  include  spelling, 
grammar,  rhetoric,  and  composition.  To  give  time  in  the  first 
year  to  spelling  and  grammar  seems  unavoidable,  in  view  of 
the  deficient  preparation  of  the  average  student  admitted. 
The  beginning  of  English  composition  is  therefore  deferred  to 
the  second  year,  in  connection  with  the  study  of  rhetoric ;  this 
course  being  supplemented  by  the  present  effective  work  in 
composition  in  the  third  year,  required  of  all  regular  students. 

In  the  required  course  of  political  economy  the  economic 
history  of  the  country  is  sketched,  and  an  attempt  is  made  not 
only  to  acquaint  the  student  with  the  chief  points  of  theory, 
but  particularly  to  awaken  on  his  part  a  lively  interest  in  our 
economic  problems. 

The  expected  increase  of  students  during  the  next  year 
makes  more  pressing  the  need  of  a  gymnasium.  This  feature 
of  school  and  college  equipment  is  so  generally  regarded  as 
indispensable  that  the  present  lack  of  gymnasium  facilities  here 
is  a  source  of  dissatisfaction  to  students  and  a  handicap  to  the 
institution  that  should  be  removed  at  an  early  date. 

Respectfully  submitted, 

EDWIN  O.  SMITH. 
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REPORT  OF  FREDERIC  W.  PUTNAM,  B.S., 
Professor  of  Mechanic  Arts. 

To  Rufus  JVhittaker  Stimson,  President: 

The  present  College  year  opened  with  about  the  same  num- 
ber of  students  in  my  classes  as  last  year.  One  student  is 
taking  regular  fourth-year  work  in  Mechanic  Arts,  and  one 
student  is  taking,  this  year,  a  special  course  of  twenty-two 
hours  a  week  in  Advanced  Mechanical  Drawing,  Machine 
Design,  Pattern  Making  and  Molding,  for  the  purpose  of 
fitting  himself  for  practical  work  in  the  drafting  and  designing 
room  of  a  large  machine  company. 

In  my  last  report  I  recommended  that  the  third-year  Agri- 
cultural students  be  given  six  hours  a  week  in  Mechanical 
Drawing  during  the  fall  term,  instead  of  three  hours  as 
scheduled.  When  the  schedule  was  made  up  this  year  by  the 
Course  of  Study  Committee  it  was  found,  however,  that  it 
would  be  impossible  to  arrange  for  the  extra  three  hours,  so 
I  have,  in  order  to  save  time  in  the  dictation  of  notes,  in  both 
drawing  and  shop  work,  supplied  the  students  with  sets  of 
printed  notes,  thus  enabling  the  men  to  devote  all  their  time 
in  the  class-room  to  practical  work. 

It  was  found  that  the  students  last  year  accomplished  con- 
siderable more  work  than  was  required  in  last  year's  schedule 
of  Mechanic  Arts.  This  year  the  various  courses  have  been 
strengthened  considerably  by  the  addition  of  several  more 
practical  problems  in  Drawing  and  Exercises  in  Shopwork. 

The  moving  and  fitting  up  of  the  Blacksmith  Shop  with 
power  machinery  will  enable  us  to  properly  give  students  in- 
struction in  Wood  Turning,  Pattern  Making  and  Molding. 
This  building  will  also  give  us  room  enough  for  the  installa- 
tion of  two  or  three  metal  working  machines,  and  I  hope  that 
next  year  the  College  may  be  able  to  make  a  start  in  this 
direction. 

Respectfully  submitted,  , 

FREDERIC  W.  PUTNAM. 
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REPORT  OF  THE  REV.  H.  E.  STARR,  A.M., 
Professor  of  English  and  Ethics,  and  College  Chaplain. 

To  Rufus  Whittaker  Stimson,  President: 

I  have  the  honor  of  presenting  to  you  my  annual  report  for 
the  year  1904-5. 

It  has  been  my  duty  to  conduct  the  Chapel  exercises  and  to 
give  instruction  to  students  of  the  Senior  Class  in  English 
composition,  English  literature  and  ethics.  While  I  have  re- 
quired from  the  students  as  much  written  work  as  I  felt  that 
I  reasonably  could,  and  carefully  criticised  it  before  them,  I 
have  devoted  a  larger  portion  of  the  time  to  work  in  English 
literature.  My  aim  has  been  three- fold:  first,  to  give  the 
students  a  general  knowledge'  of  the  development  of  English 
literature  which  will  serve  as  a  guide  for  future  reading,  or  as 
a  foundation  for  more  advanced  study;  second,  by  requiring 
them  to  do  a  considerable  amount  of  reading  to  acquaint  them 
with  the  principal  authors  of  the  nineteenth  century ;  and  third, 
to  develop  within  them  a  taste  for  the  best  literature. 

Two  hours  a  week  during  one  term  have  been  devoted  to 
ethics.  The  time  .was  given  to  the  discussion  of  the  general 
principles  which  underlie  conduct. 

I  have  found  the  students  responsive  and  willing  to  work. 
The  results,  I  believe,  have  been  as  satisfactory  as  could  be 
hoped  for. 

Respectfully  submitted, 

HARRIS  E.  STARR. 


REPORT  OF  B.  B.  TURNER,  Ph.D., 
Professor  of  Chemistry  and  Physics. 

To  Rufus  Whittaker  Stimson,  President: 

Mr.  H.  R.  Wade,  B.S.,  who  acted  as  assistant  in  this  depart- 
ment during  the  first  part  of  the  year,  resigned  in  November, 
1904,  to  take  a  position  in  Lowell  High  School,  and  his  place 
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was  filled  by  Mr.  Herman  D.  Edmond,  B.S.,  a  graduate  of  this 
institution. 

In  January,  1905,  the  class  previously  suggested  in  Element- 
ary Science  was  commenced,  and  has  been  continued  each 
term  since.  This  has  been  useful  to  many  students  in  laying 
some  slight  foundation  for  the  scientific  studies  of  the  year 
now  opening  (October,  1905)  ;  for  others  it  has  acted  as  a 
useful  discipline  and  foretaste  of  the  serious  requirements  of 
the  Sophomore  work  in  science.  I  feel  sure  it  is  a  step  in  the 
right  direction. 

Many  students  still  find  chemistry  and  physics  difficult  sub- 
jects. In  the  former,  however,  there  is  decided  improvement, 
and  I  have  been  able  to  gradually  raise  the  standard;  and 
although  a  large  number  have  still  to  be  conditioned  in  physics, 
I  feel  sure  that  better  work  will  be  done  as  the  need  of  serious 
application  is  felt.  With  the  exception  of  such  students  as 
were  incapable  all  round,  almost  all  of  those  conditioned  in 
the  past  have  worked  oflf  their  conditions,  with  decided  benefit 
to  their  education.  The  standard  is  still  none  too  high,  be- 
cause a  general  lack  of  training  in  habits  of  attention  and 
study  and  much  incapacity  in  such  necessary  preliminary 
subjects  as  arithmetic,  algebra,  English,  etc.,  makes  progress 
unavoidably  slow.  Too  many  of  our  students  have  the  habit 
of  thinking  a  subject  done  with  as  soon  as  the  term  examina- 
tion is  passed,  with  the  result  that  when  it  is  needed  as  a  basis 
for  more  advanced  work,  the  foundation  has  to  be  laid  again. 
My  aim  in  my  own  subjects  has  been  to  limit  the  gfround 
covered  and  try  to  teach  the  elements  so  that  they  can  be 
actually  utilized  by  the  student  in  later  studies.  It  is  largely 
to  that  that  I  attribute  the  sense  of  difficulty  which  chemistry 
and  physics  have  inspired  among  our  students. 

Respectfully  submitted, 

B.  B.  TURNER. 


CONNECTICUT    AGRICULTURAL    COLLEGE  29 


REPORT   OF  ALBERTA  TULLIA   THOMAS, 
Professor  of  Domestic  Science  and  Art,  and  Lady  Principal. 

To  Rufus  Whittaker  Stimson,  President: 

L  Care  of  Grove  Cottage.  The  routine  of  the  life  in 
Grove  Cottage  and  its  management  continues  the  same  from 
year  to  year.  The  students  care  for  their  own  rooms,  and 
take  much  pride  in  fhe  arrangement  and  care  of  them.  The 
standard  of  order  and  cleanliness  is  high. 

n.  The  Chaperonage  of  the  Young  Women.  We  endeavor 
to  surround  our  young  women  with  as  home-like  an  atmos- 
phere as  is  possible.  Our  aim  is  to  send  out  from  our  school 
self -controlled,  self-respecting  young  women.  The  ordering 
of  our  daily  life  here  is  arranged  with  this  thought  uppermost. 
At  our  social  functions  the  young  women  assume  the  various 
responsibilities  of  a  hostess. 

The  general  health  of  the  young  women  is  good  and  we  have 
comparatively  little  sickness. 

in.  Household  Economics.  The  aim  and  scope  of  this 
department  is  described  in  detail  in  the  catalogue  under 
schedules  lo,  ii  and  12. 

Last  year  completed  the  four  years'  course  which  was  laid 
out  yhen  I  took  charge  of  the  department  Two  young  women 
received  the  diploma  of  the  College  last  June.  Both  graduated 
from  this  department.  These  two  students  have  returned  this 
year  to  continue  their  studies  in  Household  Economics  with 
a  view  to  making  professional  use  o^  it.  That  the  young 
women  take  an  interest  in  this  line  of  work  is  shown  by  the 
number  who  elect  Course  No.  11.  At  the  beginning  of  the 
third  year  a  large  percentage  of  the  special  students  elect 
courses  in  this  department  also. 

Respectfully  submitted, 

ALBERTA  T.  THOMAS. 
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REPORT  OF  ANNA  W.  BROWN, 
Professor  of  English,  Elocution,  and  Gymnastics. 

To  Rufus  Whittaker  Stimson,  President: 

The  courses  in  Elocution  remain  essentially  the  same  as 
when  organized  at  the  beginning  of  my  teaching  at  the  Col- 
lege two  years  ago.  For  a  detailed  account  of  these  courses  I 
will  refer  you  to  my  report  of  1905.  All  regular  students, 
except  Agricultural  and  Horticultural  Seniors,  are  required 
to  take  class-room  instruction  in  Elocution  throughout  the 
year.  In  a  culture  subject,  where  results  depend  on  the  con- 
stant and  systematic  study  of  problems  and  the  practice  of 
exercises,  such  results  can  be  secured  only  after  months  of 
effort.  I  feel  sure  that  the  good  work  in  Elocution  noted  in 
the  Rhetoricals  of  the  fall  term  of  this  year  is  due,  in  part 
at  least,  to  this  continued,  systematic  instruction  and  to  the 
steady  discipline  of  the  classes  in  the  essentials  of  reading  and 
speaking.  The  students  are  also  showing  an  increasing  in- 
terest in  their  work  and  a  growing  respect  for  it.  This  has 
been  noted  in  the  class-room  and  in  the  improved  deportment 
of  the  students  at  the  Rhetoricals. 

The  class  in  Junior  English  reports  to  me  for  three  hours 
each  week.  Up  to  the  present  time  the  emphasis  has  been 
largely  placed  on  narration  and  description  in  theme  writing, 
the  work  beginning  with  short  daily  themes  which  were  later 
displaced  by  tri-weekly  compositions.  During  this  time  Addi- 
son's **  De  Coverley  If  apers  "  were  read,  discussed,  and  usei 
as  a  partial  basis  for  theme  work.  The  class  is  now  reading 
Southey's  "  Life  of  Nelson,"  and  writing  weekly  themes  in 
exposition.  Other  prose  masterpieces  will  be  studied  later,  and 
during  the  spring  term  attention  will  be  given  to  the  form  and 
content  of  selected  English  poems. 

Respectfully  submitted, 

ANNA  WEST  BROWN. 
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REPORT  OF  W.  A.  STOCKING,  JR.,  M.  S   A., 
Professor  of  Dairy  Bacteriology. 

To  Rufus  Whit  taker  Stimson,  President: 

The  work  of  instruction  in  this  department  during  the  past 
year  has  been  similar  to  that  outlined  in  my  last  report.  The 
third  year  students  in  Agriculture,  Horticulture  and  Domestic 
Science  are  given  a  general  course  in  laboratory  work  supple- 
mented by  occasional  lectures.  This  course  is  intended  to 
make  the  students  familiar  with  the  methods  of  handling  and 
studying  bacteria.  Considerable  time  is  given  to  microscopic 
work. 

Because  of  the  over-crowded  condition  of  the  laboratory  it 
has  been  impossible  to  give  some  of  the  important  parts  of  this 
course.  During  the  latter  part  of  the  term  some  of  the  prob- 
lems relating  to  the  farm  and  household  in  which  bacteria  play 
an  important  part  are  studied.  This  course  forms  a  founda- 
tion for  the  other  courses  in  bacteriology. 

During  the  spring  term  the  fourth  year  students  afe  given 
a  course  in  dairy  bacteriology.  This  is  intended  to  make  the 
students  familiar  with  dairy  problems  and  conditions  which  re- 
sult from  the  presence  and  growth  6f  bacteria.  Their  occur- 
rence and  action  upon  milk  are  studied  together  with  methods 
for  excluding  and  checking  bacterial  growth.  The  method  of 
making  home  starters,  the  production  of  sanitary  milk,  and 
other  practical  problems  of  special  interest  to  the  students  are 
taken  up  in  this  work. 

During  the  winter  term  a  course  of  lectures  and  laboratory 
work  is  given  to  the  short  course  dairy  students.  This  course 
is  designed  to  fit  students  for  making  bacterial  determinations 
of  milk  and  father  diiry  products  and  to  control  the  develop- 
ment and  action  of  bacteria  in  the  handling  of  milk  and  cream. 
They  are  given  the  methods  for  making  all  the  necessary  cul- 
ture media,  for  sterilizing  materials,  and  all  the  technique 
necessary  for  making  plate  cultures  and  isolating  individual 
species  of  bacteria  for  use  in  making  home  starters. 

Besides  those  mentioned  above,  courses  in  advanced  work 
are  given  to  students  who  are  candidates  for  the  B.  S.  degree. 
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These  courses  are  designed  to  give  men  a  good  general  train- 
ing in  bacteriological  technique  and  experience  in  various  lines 
of  investigation  in  dairy  and  soil  bacteriology. 

The  room  in  Agricultural  Hall  whicn  is  used  for  this  work 
is  too  small  for  the  needs  of  the  regular  courses.  The  equip- 
ment is  also  insufficient  for  the  needs  of  the  work.  It  would  be 
very  desirable  if  a  larger  room  could  be  provided,  but  the  pres- 
ent one  could  be  much  improved  if  a  better  equipment  could  be 
provided. 

Meteorology. — A  course  of  two  hours  per  week  in  meteorol- 
ogy and  climatology  is  given  during  the  fall  term  to  the 
third  year  students  in  Agriculture  and  Horticulture.  This 
course  includes  a  study  of  the  principles  upon  which  the 
weather  conditions  and  changes  are  dependent  and  their  effect 
upon  the  various  problems  of  the  farmer.  It  includes  a  study 
of  dew  and  frost  formation,  the  relation  of  rainfall  to  crop 
production  and  other  problems  in  connection  with  farm  opera- 
tions. A  more  detailed  outline  of  this  course  may  be  found 
under  "Courses  of  Study"  in  the  catalogue. 

Respectfully  submitted, 

W.  A.  STOCKING,  JR. 


REPORT  OF  EDWINA  MAUD  WHITNEY,  Ph.B.. 
Instructor  in  German,  and  Librarian. 

To  Rufus  Whittaker  Stimson,  President: 

Library, — The  report  from  the  Library  Department  remains 
essentially  the  same  as  that  of  last  year.  We  have  accessioned 
from  November  i,  1904,  to  November  i,  1905,  223  volumes, 
making  a  total  of  10,368.  Of  these  114  have  been  bought,  and 
109  were  donated,  mainly  from  the  government  at  Washington 
and  the  Connecticut  State  Library.  We  have  also,  through  the 
kindness  of  Congressman  E.  S.  Henry,  been  able  to  add  a  good 
many  volumes  of  the  rarer  government  reports  to  our  already 
valuable  list.  In  this  connection  I  would  like  to  make  men- 
tion of  the  interest  which  Mr.  C.  R.  Green  of  the  Connecticut 
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State  Library  has  shown  in  aiding  us  to  complete  our  file  of 
College  Lookouts.  Before  another  year  we  hope  to  have  the 
collection  completed  and  the  volumes  bound.  This,  when  done, 
will  prove  a  valuable  addition  to  our  somewhat  scanty  supply 
of  data  concerning  the  history  of  our  college. 

German, — The  interest  in  German  has  increased  slowly  but 
steadily  since  the  introduction  of  the  course.  I  am  glad,  there- 
fore, to  report  that  the  total  number  of  students  selecting  Ger- 
man at  the  beginning  of  this  college  year  is  larger  than  ever 
before.  The  general  scope  and  trend  of  the  work  does  not  per- 
mit of  many  changes.  Little  attention  is  paid  to  the  classics, 
but  the  aim  is  to  teach  the  student  to  read  with  comparative 
ease  modem  German  both  colloquial  and  scientific.  Since  the 
expansion  of  the  course  to  five  hours  a  week,  there  has  been 
no  difficulty  in  creditably  performing  this  work. 

Respectfully  submitted, 

EDWINA  WHITNEY. 


REPORT  OF  E.  D.  PROUDMAN, 
Instructor  in   Stenography,  Typewriting,  and  Penmanship. 

To  Rufus  Whittaker  Stimson,  President: 

It  is  with  pleasure  that  I  hand  you  my  third  annual  report. 

The  work  given  the  freshman  class  in  penmanship  is  just  the 
same  as  in  previous  years,  and  they  are  doing  good  work. 

One  student  finished  the  stenography  and  typewriting  course 
last  June,  and  on  his  final  examination  took  dictation  at  the 
rate  of  io8  words  per  minute.  There  was  one  student  in  the  ad- 
vanced class  this  fall,  but  he  left  soon  after  the  opening  of 
the  term,  owing  to  the  fact  that  his  folks  moved  out  of  the 
State.  Two  new  students  entered  the  course  and  are  making 
very  good  progress. 

Respectfully  submitted, 

E.  D.  PROUDMAN. 


34  ANNUAL    REPORT    OF    THE 


REPORT  OF  E.  R.  BENNETT,  B.S., 
Instructor  in  Military  Science. 

To  Rufus  Whittaker  Stimson,  President: 

The  work  in  the  Military  Department  has  been  practically 
the  same  as  that  of  last  year.  Three  hours  a  week  have  been 
devoted  to  field  work  in  Military  Science.  The  instruction  has 
covered  close  and  extended  order,  work  in  squad,  platoon  and 
company  drill,  manual  of  arms  and  "setting  up"  work. 

Dormitories  are  inspected  each  day  except  Saturday  by  the 
Department. 

All  cadets  are  required  to  wear  the  regulation,  blue,  army 
•uniform. 

Class  room  instruction  in  drill  regulations  has  been  given  the 
second  year  students  one  hour  per  week  during  the  winter  term. 

Lack  of  indoor  space  in  which  to  drill  during  the  stormy 
weather  is  a  serious  handicap  to  the  Department. 

My  work  as  instructor  in  Geology,  Entomology  and  Or- 
nithology began  with  the  fall  term  of  this  year.  Three  hours  a 
week  of  this  term  are  being  devoted  by  the  fourth  year  ^tn-lents 
to  the  study  of  Geology.  Dana's  Revised  Text  Book  ol  Geol- 
ogy is  used  as  a  text  book.  The  aim  of  the  Department  is  to 
give  students  a  general  idea  of  our  rocks  and  minerals  and  the 
relation  of  Geology  to  Agriculture.  Work  in  Ornithology  will 
be  given  the  third  year  students  during  the  winter  term,  nnd 
Entomology  to  the  same  students  during  the  spring  terin. 

Respectfully  submitted, 

E.  R.  BENNETT. 
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REPORT  OF  EMMA  H.  ROLLER, 
Instructor  in  Music  and  Assistant  to  the  Lady  Principal. 

To  Rufus  JVhittaker  Sfimson,  President: 

The  progress  of  the  freshmen  in  singing  last  year  was  very 
satisfactory.  In  April  the  class  had  completed  the  work  the 
previous  class  had  taken  a  year  to  accomplish. 

The  private  pupils  in  piano  and  voice  gave  two  recitals,  one 
at  the  end  of  each  of  the  first  two  terms.  The  programmes 
were  well  rendered  and  showed  careful  and  conscientious  work. 
I  gave  a  vocal  and  a  piano  recital.  Music  was  furnished  at 
rhetoricals  and  entertainments. 

The  second  term  I  had  a  general  class,  which  is  not  in  the 
schedule.  Hand  culture,  ear  training  and  elementary  harmony 
were  studied.  At  the  end  of  the  term  an  examination  was 
given  and  the  standings  recorded. 

The  glee  club  was  given  up  with  regret,  as  I  had  no  evening 
off  from  chaperoning  at  the  Cottage  that  corresponded  with 
the  free  time  of  the  boys.  This  year  Professor  Putnam  has 
kindly  consented  to  take  up  the  work. 

Respectfuly  submitted, 

EMMA  H.  ROLLER. 
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INVENTORIES 

Sept.  30,  1905 


FARM 


Live  stock $1,858.00 

Farm  products  2,130.00 

Machinery,  implements,  tools   2,094.55 


DAIRY  AND  CREAMERY 

Live  stock   $4,655.00 

Equipment  and  supplies   5,213.17 


POULTRY 

Old  stock  $198.00 

Young  stock   521.84 

Office  furniture    Si.oo 

Supplies 84.15 

Equipment    357.65 


HORTICULTURE 

Tools  and  equipment  $57555 

Fruits,  vegetables,  nursery  stock 152.50 

Greenhouse  stock    • •^SQ-So 


BOTANY,  FORESTRY,  AND  LANDSCAPE 
ARCHITECTURE 

Botany  equipment   • $347-io 

Forestry  equipment  91. 50 

Landscape  architecture  equipment 253.25 


$6,082.55 


$9368.17 


$1,212.64 


$987.85 


$691.85 
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BOARDING 

Equipment  and  supplies $2,003.67 

HORSE  BARN. 

Wagons  and  sleighs  $393-00 

Harness,  blankets,  robes  300.75 

Feed,  tools,  miscellaneous  equipment  31 5- 15 

Horses  2,900.00 

$3,908.90 

MECHANICS 

Carpenter  shop  equipment  $618.01 

Paints,  etc 41-96 

Plumbing  supplies  106.85 

Blacksmith  shop  equipment 273.70 


$1,040.52 


NATURAL  HISTORY 

Apparatus  $1,050.00 

Museum    5,000.00 


$6,050.00 


MATHEMATICS 
Instruments,  models,  etc $1,028.69 

VETERINARY  SCIENCE,  PHYSIOLOGY,  AND 

BACTERIOLOGY 

Instruments,  models,  apparatus,  etc  2,870.81 

CHEMISTRY  AND  PHYSICS 

Physical  apparatus   $1,303.00 

Chemicals   ♦ 242.65 

Chemical  Apparatus   1,460.00 

$3,005.65 

*   Military  equipment  436.13 

Grove  Cottage  equipment 2,747.50 

Library  books,  shelving,  furniture  20,551.00 


• 
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GENERAL  EQUIPMENT 

Telephone  system  $350.00 

Wagon  scales   150.00 

Fire  extinguishers  400.00 

Dormitory  furniture  1,657.10 

Janitor's  supplies  14305 

Miscellaneous  equipment,  office  furniture  and  sup- 
plies   6,905..^ 

9,695.49 
Lands  and  buildings $129,000.00 

$201,181.42 
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Hartford,  Conn.,  October  i8,  1905. 

This  is  to  certify  that  we  have  examined  the  accounts  of  E.  O.  Smith, 
Treasurer  of  the  Connecticut  Agricultural  College,  for  the  year  ending 
September  30,  1905,  have  compared  the  same  with  the  vouchers  there- 
for and  found  them  correct. 

The  amount  of  cash  in  the  hands  of  said  Treasurer  belonging  to  the 
State  Fund  at  the  opening  of  business  October  i,  1905,  was  Four  Hun- 
dred and  One  Dollars  and  six  cents  ($401.06). 

The  amount  of  the  "Morrill  Fund"  in  the  hands  of  said  Treasurer  at 
the  opening  of  business.  Ortober  i,  1905,  was  Seventeen  Thousand, 
Seven  Hundred  and  Fourteen  Dollars  and  seventeen  cents  ($17,714.17). 

The  amount  of  the  Land  Grand  Fund  in  the  hands  of  said  Treasurer 
at    the    opening    of   business    October    i,  1905,  was  ninety- four  cents 

($0.94). 

The  amount  of  the  "Agricultural  Experiment  Station  Fund"  was 
Forty- four  Dollars  and  forty-four  cents  ($44.44). 

JAMES  P.  BREE, 
WILLIAM  P.  BAILEY, 

Auditors  of 
Public  Accounts, 


CHAPTER  XXXV 

An  Act  concerning  Reports  of  State  Institutions 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General 
Assembly  convened: 

Secfion  I.  It  shall  be  the  duty  of  the  officers  of  each  institution  and 
commission  of  this  State,  who  are  required  by  law  to  report  to  the 
(Governor  or  to  the  General  Assembly,  to  give,  in  the  financial  statement 
of  receipts  and  expenditures  contained  in  their  respective  reports,  a  de- 
tailed statement  of  the  salaries  paid  to  each  and  every  officer  and  em- 
ployee for  the  year  ending  with  the  30th  day  of  September  next  pre- 
ceding. 

Sec.  2.  This  act  shall  not  apply  to  any  officer  or  employee  whose 
compensation  is  less  than  four  hundred  and  fifty  dollars  per  annum. 

Approved,  March  17,  1897. 
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SALARIES  OF  THE  OFFICERS  AND  EMPLOYEES  OF  THE 
COLLEGE  WHO  RECEIVE  MORE  THAN  FOUR  HUNDRED 
AND  FIFTY  DOLLARS  A  YEAR,  ARE  PAID  AT  THE  AN- 
NUAL RATES,  AND  FROM  THE  COLLEGE  FUNDS  HERE 
NAMED: 

From  the  Morrill  Fund  (United  States  Government  grant  of  1890)  : 

L.  A.  Clinton  (part  salary)   $1,500.00 

A.  G.  GuUey 2,000.00 

C.  L.  Beach  (part  salary)  1,600.00 

Fred  Mutchler   1,800.00 

E.  H.  Lehnert 1,800.00 

E.  A.  White 1,500.00 

C  A.  Wheeler  1,800.00 

F.  W.  Putnam  (part  salary)   1,000.00 

H.  R.  Monteith  (part  salary)  1,500.00 

E.  O.  Smith  (part  salary)   1,200.00 

H.  E.  Starr  (part  salary)   300.00 

B.  B.  Turner  (part  salary)  1,400.00 

Alberta  T.  Thomas  (part  salary)   1,000.00 

Anna  W.  Brown  (part  salary)   600.00 

W.  A.  Stocking,  Jr.  (part  salary)   750.00 

C.  K.  Graham  (part  salary)  573-o6 

£.  D.  Proudman  (part  salary)   900.00 

H.  L.  Garrigus  (part  salary)   300.00 

H.  W.  Conn  500.00 

H.  D.  Edmond  (part  salary)   380.00 

From  the  Land  Grant  Fund  (L^nited  States  Government  grant  of  1862)  . 

Rufus  W.  Stimson   $2,500.00 

H.  R.  Monteith  (part  salary)  400.00 

E.  O.  Smith  (part  salary)  300.00 

H.  E.  Starr  (part  salary)   100.00 

Edwina  M.  Whitney   700.00 

E.  D.  Proudman  (part  salary)   600.00 

E.  R,  Bennett  (part  salary)   200.00 

Emma  H.  Koller  (part  salary)   500.00 

Lena  M.  Gardner   600.00 

Lillian  E.  Rogers 480.00 

From  the  annual  State  appropriation: 

F.  W.  Putnam  (part  salary)   $500.00 

H.  L.  Garrigus  (part  salary)   300.00 

D.  D.  Kinne 600.00 

J.  N.  Fitts  720.00 

J.  Hauschild   72318 

C.  H.  Copeland  540.oo 

The  above  detailed  report  of  salaries  is  made  in  obedience  to  the 
Connecticut  law  reprinted  on  the  previous  page. 
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Publications  of  the  Station 

AVAILABLE  FOR  FREE  DISTRIBUTION: 


^•» 


The  Storrs  Agricultural  Experiment  Station  is  lo- 
cated in  Mansfield  Township,  Tolland  County,  Connecticut, 
and  is  under  the  control  of  the  Board  of  Trustees  of  the  Con- 
necticut Agricultural  College.  The  freight  and  express  station 
is  Eagleville,  Conn.,  on  the  Central  Vermont  Railroad.  The 
telegraph  address  is  Willimantic,  with  which  city  the  Station  is 
connected  by  telephone.  Long  distance  telephone  connection 
brings  all  points  of  the  State  into  direct  communication  with 
the  Station. 

The  following  publications  of  the  Storrs  Agricultural  Ex- 
periment Station  are  available  for  distribution,  and,  as  long  as 
the  supply  lasts,  will  be  sent  free  to  all  who  desire  them. 

All  correspondence  should  be  addressed  to 

Storrs  Agricultural  Experiment  Station, 

Storrs,  Connecticut. 

BULLETINS. 

No.     5.  Atmospheric  Nitrogen  as  Plant  Food. 

No.     7.  Chemistry  and  Economy  of  Food. 

No.  12.  The  Ripening  of  Cream  by  Artificial  Bacteria  Cultures. 

No.  14.  The  Elm  Leaf  Beetle. 

No.  20.  A  Study  of  Dairy  Cows. 

No.  21.  The  Ripening  of  Cream. 

No.  23.  The  Relation  of  Bovine  Tuberculosis  to  that  of  Man  and  its  Signif- 
icance in  the  Dairy  Herd. 

No.  25.  The  Covered  Pail  a  Factor  in  Sanitary  Milk  Production. 

No.  26.  The  Relation  of  Temperature  to  the  Keeping  Property  of  Milk. 

No.  27.  Poultry  as  Food. 

No.  28.  Dairy  Observations. 

No.  29.  Records  of  a  Dairy  Herd  for  Five  Years, 

No.  30.  Spraying  Notes  for  1903. 

No.  31.  Food  Value  of  a  Pound  of  Milk  Solids. 

No.  32,  Protecting  Cows  from  Flies. 

No.  33.  A  Successful  Brooder  House. 


No.  34.  Discussion  of  the  Amount  of  Protein  Required  in   the  Ration  for 

Dairy  Cows. 

No.  35.  The  Camembert  Type  of  Soft  Cheese  in  the  United  States. 

No.  36.  Poultry  Suggestions  for  the  Amateur. 

No.  37.  The  So-called  '*  Germicidal  Property"  of  Milk.       /» 

No.  38.  The  Marketing  of  Poultry  Products. 

No.  39.  Pig  Feeding  Experiments. 

No.  40.  Creamery  Problems. 

No.  41.  Spraying  Notes,  1904-1905. 

No.  42.  Quality  of  Milk  Affected  by  Common  Dairy  Practices. 

REPORTS. 

The  Reports  of  the  Storrs  Agricultural  Experiment  Station  for  1889,  '90,  '91, 
•94  (Part  III.),  '95  (Part  III.),  '96  (Part  II.),  '98,  '99,  1900,  1901,  1902-3,  1904, 
1905,  are  available  for  free  distribution. 

Address  all  requests  to  the  Director  of  Storrs  Agricultural 
Experiment  Station,  Storrs,  Conn. 


CONTENTS. 


Paob 

Trustees  of  the  Connecticut  As^ricuitural  College, 3 

Officers  of  the  Station, 3 

Publications  of  Station  Available  for  FVee  Distribution,   ....  4 

Report  of  the  Treasurer, 7 

Report  of  the  Director, ""9 

Report  of  the  Dairy  Husbandman, 13 

Report  of  the  Poultryman, -.-.15 

Report  of  the  Chemist, 16 

Report  of  the  Bacteriologist, 18 

Report  of  the  Supervising  Bacteriologist, 20 

Report  of  the  Mycologist, 22 

Report  of  the  Assistant  Horticulturist, 23 

Testing  Cows  for  Advanced  Registry, 24 

Poultry  Suggestions  for  the  Amateur, 33 

The  Camembert  Type  of  Soft  Cheese  in  the  United  States,      ••        -        -  42 

Fungi  in  Cheese  Ripening, 73 

Experiments  on  the  Digestibility  of  Fish  and  Poultry,      -        -        -        -  116 

Dietary  Studies  of  a  Week*s  Walking  Trip, 143 

Studies  of  Market  Milk, 164 

Meteorological  Observations  at  Storrs  and  General  Weather  and  Crop 

Review, 215 


Report  of  the  Treasurer 

For  the:  Fiscal  Year  Bndino  June  30tb.  1905. 


•  »• 


The  following  summary  of  receipts  and  expenditures,  made 
out  in  accordance  with  the  form  recommended  by  the  United 
States  Department  of  Agriculture,  includes,  first,  the  Govern- 
ment appropriation  of  $7,500,  and,  secondly,  the  annual  appro- 
priation of  $1,800  made  by  the  State  of  Connecticut,  together 
with  various  supplemental  receipts.  These  accounts  have  been 
duly  audited  according  to  law,  as  is  shpwn  by  the  Auditors* 
certificates,  copies  of  which  are  appended. 

GOVERNMENT  APPROPRIATION — RECEIPTS  AND  EXPENDITURES 

RECEIPTS 

United  SUtes  Treasury, 97,500  00 

EXPENDITURES 

Salaries, ©3,544  14 

Labor, 1,528  78 

Publications, 192  10 

Postajife  and  stationery, 104  03 

Freight  and  express, 08  87 

Heat,  light,  water,  and  power, 84  96 

Chemical  supplies, 177  65 

Seeds,  plants,  and  sundry  supplies, 452  49 

Feeding  stuffs, 814  24 

Library, 65  22 

Tools,  implements,  and  machinery, 29  74 

Furniture  and  fixtures, 82  00 

Scientific  apparatus, 21  76 

Live  stock, 59  50 

Traveling  expenses, 456  89 

Contingent  expenses, 15  00 

Buildings  and  repairs, 242  68 

■  S7,500  00 

AUDITORS*  CERTIFICATE 

We,  the  undersigned,  duly  appointed  Auditors  of  the  Corporation,  do  hereby 
certify  that  we  have  examined  the  books  and  accounts  of  the  Storrs  Agricultural 
Experiment  Station  for  the  fiscal  year  ending  June  30,  1905,  that  we  have 
found  the  same  well  kept  and  classified  as  above,  and  that  the  receipts  for  the 
year  from  the  Treasurer  of  the  United  States  are  shown  to  have  been  $7,500 
and  the  corresponding  disbursements  $7,500.  for  all  of  which  propei^vouchers 
are  on  file  and  have  been  examined  by  us  and  found  correct,  thus  leaving  no 
balance. 

And  we  further  certify  that  the  expenditures  have  been  solely  for  the  pur- 
poses set  forth  in  the  act  of  Congress  approved  March  2,  1887. 

(Signed)        Geo.  A.  Hopson.i  ,    ,. 

^     -    „  )Auattors 

A.  J.  PlERPONT,    J 

Storrs,  Conn.,  July  15,  1905. 


STATE  APPROPRIATION  AND  SUPPLEMENTAL  RECEIPTS 
RECEIPTS  AND  EXPENDITURES 

RECEIPTS 

State  of  Connecticut, 91,800  00 

Miscellaneous  receipts,    -»- 684  81 

$2,484  31 

EXPENDITURES 

Salaries, »1,246  89 

Labor, 139  79 

Postage  and,stationery, 32  26 

Freight  and  express, 50 

Chemical  supplies, 48  74 

Seeds,  plants,  and  sundry  supplies, 278  15 

Feeding  stuffs, 36  80 

Scientific  apparatus, 58  50 

Live  Stock, 289  84 

l^raveling  expenses, 33  89 

Balance, 818  95 

92,484  31 


auditors'  certificate 

We,  the  undersigned,  duly  appointed  Auditors  of  the  Corporation,  do  hereby 
certify  that  we  have  examined  the  books  and  accounts  of  the  Storrs  Agricultural 
Experiment  Station  for  the  fiscal  year  ending  June  30,  1905,  that  we  have 
found  the  same  well  kepi  and  classified  as  above,  and  that  the  receipts  for  the 
year  from  the  State  of  Connecticut  are  shown  to  have  been  $x.Soo,  and  the 
receipts  from  miscellaneous  sources  $684.31,  making  the  total  receipts  from 
the  State  and  miscellaneous  sources  $2,484.31.  The  corresponding  disburse- 
ments were  $2,165.36,  for  all  of  which  proper  vouchers  are  on  file  and  have 
been  by  us  examined  and  found  to  be  correct,  thus  leaving  a  balance  of  $318.95. 

(Signed)        Geo.  A.  Hopson,!    ^     .. 

*  Auditors 


>SON,  1 
►NT,   J 


A.  J.  PlERPONi 

Storrs,  Conn.,  July  15,  1905. 

E.  O.  Smith,  Treasurer, 


Report  of  the  Director. 


During  the  past  year  the  work  of  the  Storrs  Agricultural 
Experiment  Station  has  proceeded  along  the  same  general 
lines  as  outlined  in  the  report  for  the  year  ending  June  30, 
1904.  There  have  been  no  radical  changes  in  the  policy  of  the 
Station  and  but  few  in  the  lines  of  the  work  taken  up.  We 
believe  that  as  a  matter  of  Station  policy  it  is  well  to  conGne 
our  experiments  to  a  few  definite  lines,  and  in  these  lines  to  do 
thorough  work  until  we  have  completed  the  investigations. 

CHANGES  IN  THE  STATION  STAFF. 

We  have  been  especially  fortunate  during  the  past  year  in 
that  we  have  not  been  compelled  to  make  many  changes  in  the 
working  staff.  Professor  F.  H.  Stoneburn  resigned  his  position 
as  poultryman  in  College  and  Station,  and  the  position  has  been 
filled  by  the  appointment  of  Professor  C.  K.  Graham. 

Mr.  A.  W.  Bosworth,  who  was  engaged  by  the  Department 
of  Agriculture  in  our  cooperative  cheese  investigations,  resigned 
his  position  as  chemist  and  has  been  succeeded  by  Mr.  Arthur 
W.  Dox. 

COOPERATION  WITH  THE  U.  S.  DEPARTMENT  OF  AGRICULTURE. 

Our  work  in  cooperation  with  the  United  States  Department 
of  Agriculture  has  continued  satisfactorily  during  the  year. 
The  special  problems  in  the  investigation  of  the  manufacture 
of  soft  cheese  are  so  difl&cult  in  their  nature  that  some  time 
certainly  must  elapse  before  we  are  able  to  reach  definite  con- 
clusions. Consequently  the  progress  of  this  work  will  be 
apparently  slow.  In  spite  of  this  fact  definite  advance  has  been 
made  during  the  year.  A  preliminary  bulletin  has  been  pub- 
lished upon  the  subject  of  *'The  Camembert  Type  of  Soft 
Cheese  in  the  United  States,"  and  other  bulletins  on  the  same 
general  subject  are  in  course  of  preparation. 
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We  have  found  that  some  of  the  varieties  of  soft  cheese 
which  are  popular  in  this  country  as  well  as  in  Europe  can  be 
successfully  manufactured  here.  The  Camembert  cheese  which 
we  have  made  has  been  pronounced  by  experts  equal  to  the 
best  European  product  in  every  way. 

One  factory  has  introduced  the  making  of  Camembert  cheese 
as  a  result  of  our  experiments  in  this  line.  Their  cheese  maker 
came  here  and  spent  several  weeks  in  getting  familiar  with  the 
details  of  manufacture,  and  they  are  now  producing  a  first- 
class  article,  which  is  finding  ready  sale  in  the  markets. 

The  next  type  of  cheese  which  will  receive  attention  is  the 
Roquefort.  There  seems  to  be  for  this  an  even  greater  demand 
than  for  the  Camembert  type,  and  if,  as  a  result  of  our  experi- 
ments we  make  it  possible  to  manufacture  a  good  quality  of 
Roquefort  in  America,  it  will  certainly  be  a  work  which  should 
bring  credit  to  the  Station  and  to  the  state. 

The  part  of  the  state  fund  which  has  heretofore  been  used  in 
the  food  nutrition  investigations  is  now  being  used  to  conduct 
experiments  in  the  manufacture  of  soft  cheese. 

POULTRY   INVESTIGATIONS. 

Under  the  direction  of  Professor  C.  K.  Graham,  the  poultry 
experiments  have  been  increased,  and  at  the  present  time  much 
interesting  work  is  in  progress.  There  is  no  department  of  our 
work  which  seems  to  appeal  more  directly  to  the  general  public 
than  does  our  poultry  investigation.  Many  who  are  interested 
in  no  other  line  of  agriculture  take  special  interest  in  poultry. 
The  poultry  bulletins  which  have  been  issued  during  the  past 
year  have  been  in  great  demand.  Other  bulletins  will  be  issued 
during  the  coming  year  giving  results  of  experiments  in  poultry 
work. 

The  experiments  with  squabs  have  been  continued  now  for 
more  than  two  years,  and  during  the  coming  year  these  experi- 
ments may  be  concluded.  Important  data  have  been  secured, 
and  it  seems  unwise  to  expend  further  effort  in  this  direction. 

DAIRY    HUSBANDRY. 

Experiments  along  dairy  lines  have  been  in  progress  during 
the  entire  year,  and  the  bulletins  issued  by  this  department  are 
in  wide  demand.     Bulletin  No.  .^i,  entitled  *'The  Food  Value 
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of  a  Pound  of  Milk  Solids,"  has  been  issued  in  a  special  edition. 
One  person  desired  2,000  copies  of  this  bulletin  and  was  willing 
to  pay  all  the  expense  of  issuing  the  special  edition. 

The  economical  use  of  skim  milk  from  the  dairy  herd  has 
been  a  subject  of  investigation,  experiments  have  been  carried 
on  with  several  lots  of  pigs,  and  a  bulletin  has  been  issued 
giving  the  results  of  these  experiments. 

DAIRY   BACTERIOLOGY. 

The  production  of  clean  and  wholesome  milk  is  receiving 
more  attention  each  year.  If  milk  is  ever  to  take  the  place  it 
should  among  our  food  products,  it  will  do  so  in  part  as  a  result 
of  this  campaign  for  the  production  of  milk  under  better  con- 
ditions. A  study  has  been  made  of  the  conditions  actually 
existing  in  various  dairy  bams  of  the  state,  and  the  milk  pro- 
duced under  these  various  conditions  has  been  tested  for  the 
amount  of  dirt  and  the  number  of  bacteria.  The  city  milk 
inspectors  and  the  boards  of  health  are  demanding  that  the 
milk  which  is  supplied  to  the  cities  shall  be  of  a  higher  grade 
than  it  has  been  in  the  past.  The  Station  has  endeavored  to 
assist  the  producers  of  milk  in  this  state  in  securing  a  better 
quality  of  milk,  and  this  work  has  apparently  met  with  appre- 
ciation on  the  part  of  our  dairy  farmers. 

There  is  another  side  to  the  problem  of  pure  milk  production 
that  has  not  yet  received  the  attention  it  demands.  If  the  con- 
sumers must  have  purer  and  better  milk,  they  must  realize  that 
it  costs  more  to  produce  such  milk  and  that  the  dairymen  must 
receive  for  this  better  product  an  increased  price.  Were  this 
realized  in  all  cases,  it  would  be  a  much  easier  task  to  persuade 
the  dairymen  that  the  production  of  purer  milk  is  to  their 
advantage. 

FIELD  EXPERIMENTS. 

Field  experiments  have  been  conducted  along  horticultural 
lines.  The  growing  of  vegetables  under  canvas  has  been  tried 
for  two  seasons  and  will  be  discontinued  during  the  coming 
season.  The  spraying  of  potatoes  will  be  reported  upon  by  the 
Assistant  Horticulturist.  But  little  of  the  land  of  the  College 
farm  is  suited  to  general  plat  experiments.  Observations  are 
made  upon  the  results  secured  by  various  methods  of  treating 
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the  field  crops,  and  while  this  gives  us  valuable  information, 
it  does  not  give  us  the  definite  data  which  would  be  required 
for  publication. 

STATION   FINANCES. 

The  funds  available  for  Station  work  have  not  been  increased 
during  the  past  year.  We  receive  one-half  of  the  Hatch  appro- 
priation, namely,  $7,500  annually,  and  $1,800  a  year  from  the 
state.  The  printing  of  the  Station  bulletins  and  annual  reports 
is  paid  for  by  the  State  Treasurer  out  of  state  funds. 

With  the  small  amount  of  money  available  for  Station  work 
it  seems  wise  to  pursue  the  policy  which  we  have  adopted  in  the 
past,  namely,  to  confine  our  attention  to  a  few  lines  of  work 
and  do  this  work  most  thoroughly. 

In  carrying  out  this  policy  we  have  had  the  hearty  coopera- 
tion of  the  Board  of  Trustees  of  the  Connecticut  Agricultural 
College  and  of  those  oflBcers  of  the  College  who  have  in  anj' 
way  been  associated  with  the  Station  and  its  work. 

L.  A.  Clinton. 
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Report  of  the  Dairy  Husbandman. 


«♦* 


To  the  Director  of  the  Storrs  Agricultural  Experiment  Station: 

Sir: — I  herewith  submit  a  brief  outline  of  the  work  in  the 
dairy  department  during  the  past  year. 

FEED  TRIALS   WITH   PIGS. 

During  the  past  year  twelve  lots  of  pigs  have  been  fed  skim 
milk  and  middlings.  When  fed  in  the  proportion  of  one  of 
middlings  to  four  of  milk,  the  cost  of  loo  pounds  of  gain  was 
$4.45.  When  fed  in  the  proportion  of  one  of  grain  to  eight  of 
milk,  the  cost  of  loo  pounds  of  gain  was  $4.95. 

CREAMERY   PROBLEMS. 

Samples  of  skim  milk  from  hand  separators  and  Cooley 
creamers  have  been  collected  and  tested  with  the  Babcock  test. 
Pure  cultures  have  been  used  in  ripening  cream,  and  the 
quality  of  butter  has  been  compared  with  that  made  from 
cream  ripened  with  skim  milk  starters.  A  large  number  of 
samples  of  cream  have  been  tested,  and  a  comparison  has  been 
made  of  the  results  of  weighing  and  measuring  samples. 

FEEDING  TRIALS  WITH    COWS. 

An  experiment  was  undertaken  to  show  the  value  of  nutri- 
ents in  concentrates  compared  with  the  nutrients  in  roughages. 
Two  dry  cows  of  the  same  age  and  condition  were  fed  a  main- 
tenance ration  for  a  period  of  100  days.  Fifteen  pounds  of 
hay  containing  7.4  pounds  of  dry  matter  were  found  to  be 
equivalent  to  6  pounds  of  corn  meal  containing  4.3  pounds 
of  dry  matter.  The  difference  in  the  value  of  nutrients  in 
grain  and  hay  is  attributed  to  a  difference  in  the  energy 
required  for  digestion.  A  similar  trial  with  milch  cows  is 
also  reported. 


14  STORRS  AGRICULTURAL  EXPERIMENT  STATION. 

Blatchford's  calf  meal  was  fed  to  calves,  and  its  feeding 
value  was  compared  with  that  of  skim  milk.  Exclusive  of 
hay  and  grain  eaten,  i  pound  of  gain  in  live  weight  was  made 
from  1.09  pounds  of  nutrients  in  milk,  while  with  the  calf  meal 
1.79  pounds  of  nutrients  were  required  for  i  pound  of  gain. 

Respectfully  submitted, 

C,  L.  Beach. 
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Report  of  the  Poultryman. 


«♦• 


To  the  Director  of  the  Storrs  Agriadtural  Experiment  Station: 

Sir: — The  six  months  during  which  I  have  been  connected 
with  your  Station  has  hardly  been  time  enough  to  secure 
results  in  any  research  work,  although  considerable  has  been 
done. 

While  investigations  into  the  squab  industry  are  taking  a 
large  portion  of  my  time,  still  a  number  of  other  experiments 
are  receiving  attention. 

The  hopper  system  of  feeding,  both  with  young  chicks  and 
laying  hens,  is  being  tested  in  all  its  branches;  that  is,  by 
different  feeds  and  with  hens  in  confinement  and  on  free  range. 
The  question  of  minimum  cost  of  housing  and  feeding  poultry 
is  also«being  tested. 

There  have  been  a  great  many  inquiries  from  all  parts  of  the 
state  regarding  sick  fowls,  and  eighty-three  birds  have  been 
sent  to  the  department  for  examination.  In  a  great  many 
of  these  cases  satisfactory  information  was  furnished  to  the 
persons  concerned,  but  in  a  few  cases  it  was  thought  advisable 
to  visit  the  *  *  plants. '  ^  In  every  case  but  one  where  the  platrt 
was  visited  the  trouble  could  be  traced  to  improper  care.  The 
one  exception  was  a  case  of  poisoning. 

Respectfully  submitted, 

C.  K.  Gr.\ham. 
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Report  of  the  Chemist. 


•  •  • 


To  the  Director  of  the  Storrs  Agriailtural  Experiment  Station: 

Sir: — During  the  summer  of  1904  I  utilized  a  considerable 
part  of  my  vacation  in  studying  the  chemistry  of  proteolytic 
changes  and  products  in  Strassburg  under  Professor  Franz 
Hofmeister,  with  special  reference  to  the  work  being  carried 
on  here  in  making  soft  cheeses.  This  experience  has  been  of 
inestimable  advantage  to  me  in  advising  upon  this  work. 

In  June,  1905,  Mr.  A.  W.  Bosworth,  B.  S.,  resigned  his 
position  as  chemical  cheese  expert.  Mr.  A.  W.  Dox,  B.  S. 
(Univ.  of  Pa.),  A.  M.  (Columbia),  has  been  appointed  in  his 
place.  Mr.  H.  D.  Edmond  has  rendered  valuable  help  in  the 
work  of  this  department  since  his  appointment  as  assistant  in 
the  College  in  November,  1904,  and  is  now  recognized  as  an 
assistant  chemist  to  the  Experiment  Station. 

Apart  from  the  special  cheese  investigation  to  which  Mr. 
Bosworth  devoted  his  time,  most  of  the  chemical  work  has  been 
done  in  connection  with  experiments  in  other  departments  and 
is  therefore  considered  elsewhere.  Analyses  have  been  made 
by  the  Station  chemist  and  assistant  of  milks,  feeds,  fertilizers, 
manures  (for  digestion  experiments),  cheeses  (determination 
of  different  classes  of  nitrogen  compounds),  suspected  foods 
and  stomach  contents  (qualitative  tests  for  poisons),  air  (deter- 
mination of  carbon  dioxide),  rocks,  etc.  Preliminary  work, 
which  is  not  yet  in  a  stage  to  report,  has  been  done  along 
three  lines:  (i)  the  nature  of  the  flavoring  substances  in 
Roquefort  cheese;  (2)  the  connection  between  soil  fertility 
and  analyses  by  special  methods  of  extraction;  and  (3)  the 
growth  of  the  potato  plant  and  the  quality  of  its  tubers.  Pot 
experiments  in  connection  with  the  last  two  were  carried  on 
this  season  (1905).  This  work  will  necessarily  extend  over  a 
considerable  time. 
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The  equipment  of  the  department  has  been  liberal  enough 
to  free  the  work  from  any  great  trouble  on  that  score.  We 
are  sadly  cramped  for  room,  howevtr,  three  men  having  to 
work  in  a  space  barely  sufl5cient  for  one.  An  addition  to 
our  laboratory  space  of  at  least  one  other  good- sized  room  is 
urgently  required  if  the  growing  needs  of  the  work  are  to  be 
met. 

Respectfully  submitted, 

B.  B.  Turner. 
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Report  of  the  Bacteriologist. 


•♦• 


To  the  Director  of  the  Storrs  Agriadtural  Experiment  Station: 

Sir: — A  number  of  lines  of  bacteriological  work  have  been 
conducted  by  this  department  during  the  year  ended  June  30, 
1905.  Some  of  these  are  continuations  of  investigations  which 
were  begun  before  the  beginning  of  the  year.  Certain  of 
these  investigations  have  progressed  sufficiently  to  be  reported 
upon,  and  the  results  obtained  will  be  found  elsewhere  in  this 
report.  Some  of  the  more  technical  lines  of  work  which  have 
been  running  for  some  years  are  still  incomplete,  and  no  report 
will  be  given  at  present.  During  the  year  a  number  of  special 
problems  have  been  investigated.  Some  of  these  will  be  re- 
ported in  this  volume,  while  certain  others  are  still  in  process 
of  investigation,  and  not  sufficiently  completed  to  warrant  a 
report  at  this  time. 

The  bacteriological  and  sanitary  studies  of  market  milk  men- 
tioned in  my  last  report  have  occupied  a  considerable  amount 
of  time  during  the  year,  and  sufficient  results  to  warrant 
publication  have  been  obtained  from  two  series  of  investiga- 
tions. The  purpose  of  this  work  is  to  obtain  more  definite 
knowledge  in  regard  to  the  sanitary  condition  of  milk  produced 
by  the  dairymen  of  the  state;  and  in  this  work  not  onlj'  the 
milk  but  the  stable  conditions  of  the  dairies  have  been  studied, 
with  the  results  given  in  the  article  entitled  ' '  Studies  of  Market 
Milk  "  found  in  this  report.  In  view  of  the  present  agitation 
on  the  part  of  city  officials  and  the  general  public  toward  a 
cleaner  milk  supply,  it  is  of  great  importance  to  know  definitely 
the  quality  of  the  milk  when  it  leaves  the  hands  of  the  pro- 
ducer. While  the*  results  given  in  the  present  article  indicate 
the  quality  of  the  milk  produced  by  dairymen  in  two  localities, 
the  writer  believes  that  they  are  not  representative  of  many 
sections  of  our  state,  and  intends  to  continue  this  line  of 
investigation  in  other  sections. 
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During  the  year  a  considerable  number  of  samples  of  milk 
and  cream  have  been  sent  to  this  department  by  dairymen  and 
dealers  in  various  parts  of  the  state.  These  have  been  tested, 
and  reports  given  to  those  sending  the  samples.  Several  dairy- 
men in  the  eastern  part  of  the  state  who  are  sending  milk  to 
Boston  have  had  their  milk  condemned  by  the  Boston  milk 
officials  because  of  its  too  great  germ  content.  A  number  of 
these  men  have  applied  to  the  Station  for  help,  and  the  writer 

« 

has  visited  some  farms,  giving  suggestions  in  regard  to  methods 
of  cleanliness  in  the  stables,  which  have  resulted  in  the  milk's 
being  again  accepted  by  the  Boston  authorities. 

In  cooperation  with  the  dairy  division  a  series  of  bacterio- 
logical studies  was  made  in  connection  with  the  use  of  difiFerent 
butter  starters.  The  results  of  this  work  are  reported  by 
Professor  Beach. 

The  bacteriological  work  in  connection  with  the  soft  cheese 
problems  has  been  continued  from  the  previous  year,  and  con- 
siderable work  in  these  lines  has  been  done  during  the  year. 

An  extended  series  of  experiments  is  being  made  to  deter- 
mine the  effect  of  stable  conditions  and  of  various  methods  of 
milking  upon  the  germ  content,  keeping  quality,  and  sanitary 
condition  of  milk.  This  work  is  not  yet  completed,  but  a 
report  upon  the  results  thus  far  obtained  is  given  in  this  report. 
The  work,  however,  will  be  continued. 

Respectfully  submitted, 

W.  A.  Stocking,  Jr. 
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Report  of  Supervising  Bacteriologist. 


—     «♦• 


To  the  Director  of  the  Storrs  Agricultural  Experiment  Station: 

The  bacteriological  work  of  the  Station  the  last  year  has 
comprised  several  series  of  experiments.  A  part  of  these  have 
been  carried  out  under  the  direction  of  Mr.  W.  A.  Stocking 
and  are  reported  by  him  in  another  part  of  this  report.  The 
work  done  under  my  own  personal  direction  has  been  conducted 
partly  at  Storrs  and  partly  at  Middletown.  This  work  has 
comprised  two  lines  of  investigation. 

1.  The  work  undertaken  by  the  Station  upon  Camembert 
cheese  has  involved  a  considerable  amount  of  bacteriological 
study.  While  it  has  become  abundantly  proved  that  the  chief 
agent  in  the  ripening  of  these  cheeses  is  a  mold,  it  has  been  also 
clear  that  bacteria  play  an  important  and  necessary  part  in  this 
ripening.  Exactly  what  their  agency  is  it  has  been  difficult  to 
determine,  and  it  has  hitherto  not  been  understood.  A  large 
number  of  cheeses  of  our  own  make,  of  cheeses  bought  in  the 
market,  and  of  cheeses  imported  especially  from  Europe  for  our 
work  have  been  subjected  to  bacteriological  analysis.  A  part  of 
the  results  have  already  been  published  in  Bulletin  No.  35,  and  a 
fuller  report  will  appear  later.  The  essential  result  of  this  work 
is  to  show  that  the  only  bacteria  necessary  to  the  ripening  of  the 
cheese  are  the  common  lactic  bacteria.  Ideally  ripened'  Cam- 
emberts  have  been  found  containing,  at  least  within  the  rind, 
no  other  varieties  of  bacteria.  When  other  species  are  present 
various  kinds  of  abnormal  ripening  are  usually  the  result. 

2.  The  second  line  of  investigation,  far  more  extensive  than 
the  first,  has  been  upon  the  systematic  study  and  classification 
of  dairy  bacteria.  This  work  was  begun  several  years  ago  and 
has  involved  a  large  amount  of  labor.  Hundreds  of  varieties 
of  bacteria  from  different  sections  of  the  country,  as  well  as 
from  Europe,  have  been  studied.     The  work  has  progressed  so 
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far  as  to  render  it  desirable  to  publish  the  results.  But  the 
American  Society  of  Bacteriologists  are  planning  to  adopt  during 
the  present  year  a  uniform  scheme  for  bacteriological  descrip- 
tion. It  would  be  useless  to  publish  our  descriptions  until  after 
this  uniform  plan  has  been  decided  upon.  It  has  been  thought 
best,  therefore,  to  continue  the  work  during  the  present  year, 
both  for  the  purpose  of  obtaining  more  data  before  publication, 
and  in  order  that  the  descriptions,  when  published,  may  con- 
form to  the  plan  adopted  by  the  Bacteriological  Society.  It  is 
expected  that  this  work  will  be  published  in  the  next  annual 
report. 

Respectfully  submitted, 

H.  W.  Conn 
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Report  of  the  Mycologist. 


♦♦• 


To  the  Director  of  the  Storrs  Agriadtural  Experiment  Station: 

Sir: — The  mycologist  of  the  soft  cheese  investigation  has 
continued  the  work  outlined  in  the  first  report.  The  special 
studies  upon  the  mycology  of  Camembert  have  been  already 
briefly  reviewed  in  Bulletin  35  of  this  Station.  A  detailed 
paper  covering  the  technical  part  of  the  work  done  is  now 
nearly  completed.  This  will  present  the  results  of  the  work 
already  done  upon  Roquefort  cheese  as  well  as  upon  Camem- 
bert. There  will  also  be  a  brief  review  of  mycological  examina- 
tions of  the  other  types  of  soft  cheese  found  upon  the  American 
market.  These  and  related  lines  of  experiment  and  study  are 
being  continued.  The  study  of  the  dairy  molds  in  general  has 
led  to  the  proposal  of  methods  of  description  for  this  type  of 
organisms  based  upon  their  relation  to  standard  culture  media. 
This  series  of  studies  was  reviewed  before  the  meeting  of  the 
American  Mycological  Society  at  the  December  meeting,  1904. 
The  study  and  collection  of  the  species  of  the  genus  pentcit/ium 
has  brought  out  many  interesting  forms,  but  the  work  is  still 
too  far  from  completion  to  present  it  for  publication  at  this 
time. 

Respectfully  submitted, 

Charles  Thom. 
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Report  of  the  Assistant  Horticulturist. 


-■•*•- 


To  the  Director  of  the  Storrs  Agricultural  Experiment  Station: 

Sir: — The  work  in  this  department  is  being  carried  on  along 
practically  the  same  lines  as  last  year. 

1.  Four  plots  of  potatoes  are  being  grown  for  the  purpose  of 
determining  the  minimum  number  of  applications  of  Bordeaux 
that  will  prevent  potato  rot. 

2.  Plots  of  cucumbers  and  melons  have  been  planted  for 
the  study  of  melon  blight. 

3.  The  cultural  and  spraying  experiment  with  tomatoes 
made  last  year  is  being  repeated  this  season. 

4.  The  ground  shaded  with  cloth  has  been  planted  to 
vegetables  with  duplicates  outside,  the  same  as  last  year. 

5.  During  the  winter  asparagus  and  rhubarb  growing  in 
the  cellar  was  tried. 

6.  An  experiment  to  determine  the  relative  value  of  pistil- 
late and  staminate  asparagus  plants  has  been  made. 

The  results  of  these  six  experiments  are  given  in  this  report. 

An  apple  orchard  of  125  trees  has  been  planted  on  rough 
waste  land  to  determine  whether  land  that  is  too  rough  to  plow 
can  be  utilized  to  advantage  in  orcharding. 

A  number  of  market  gardens  and  orchards  have  been  visited 
in  studying  plant  diseases  and  the  market  garden  industry  of 
the  state. 

Respectfully  submitted, 

E.  R.  Bennett. 
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TESTING  cows  FOR  ADVANCED  REGISTRY. 


BY  C.  L.  BEACH. 


The  admission  of  dairy  cattle  to  advanced  registration  is 
based  upon  production.  For  a  mature  cow  (five  years  old  or 
more)  the  requirement  for  the  year's  record  is  a  yield  of  not 
less  than  500  pounds  of  butter,  400  pounds  of  fat,  or  10,000 
pounds  of  milk  for  the  Jersey;  360  pounds  of  fat  for  the  Guern- 
sey; 8,500  pounds  of  milk  and  375  estimated  butter  for  the 
Ayrshire;  and  10,700  pounds  of  milk  and  375  of  butter  for  the 
Holstein.  The  requirements  for  admission  in  the  two-year 
form  are  from  60  to  70  per  cent,  of  those  in  the  full  age  form, 
and  for  animals  between  two  and  five  years  old  they  are  in  pro- 
portion to  age. 

Table  i. 

Robin  Butterfly,  3rd,  A,  J.  C.  C,     No,  187,089,     Age,  2 years 
and  8  days.     Owned  by  Connecticut  Agricultural  College, 


v*^    . 


Month. 


October  13-31. 302.8 

November, 399.2 

December, 405.6 

January, 373.7 

February, 330.6 

March, 35^.7 

April, 316.2 

May, 382.7 

June, 441.7 

July, 389.2 

August,       -        -        -        -         -        -        -  353.6 

September, 3S7 . 1 

October  1-12, 49-9 

4491.0 


l-^ ' 

2 

i 

5.fi 

17.56 

20.48 

6.6 

26.34 

30.73 

6.8 

27.58 

32.17 

6.5 

24.29 

28.34 

6.4 

21.15 

24.68 

7.6 

27.26 

31.80 

6.4 

20.23 

23.60 

5.4 

20.66 

24.10 

6.5 

28.71 

33.50 

6.3 

24.51 

28.60 

6.4 

22.63 

26.40 

7.3 

28.25 

32.96 

7.3 

3.64 

4.25 

— 

292.81 

341.61 
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The  records  of  six  cows  here  given  exceed  the  requirements 
of  the  advanced  registry  of  the  respective  cattle  clubs,  and  con- 
form to  the  rules  by  which  such  tests  are  made  except  as  to  the 
method  of  certification.  These  six  animals  are  owned,  and  four 
of  them  were  bred,  by  the  Connecticut  Agricultural  College: 

ROBIN   BUTTERFLY,  3D. 

Robin  Butterfly,  3rd,  was  2  years  8  days  old  at  the  beginning 
of  the  test.  Feed  consumed  during  the  year,  1,139  pounds  of 
bay,  7,025  pounds  of  silage,  1,665  pounds  of  grain,  with  126 
days  at  pasture.  Record  for  the  year,  293  pounds  of  fat. 
Requirements  for  admission  to  Registry  of  Merit,  260  pounds 
of  fat  (vSee  Table  i,  page  24). 

ROBIN    BUTTERFLY,    2D. 

Robin  Butterfly,  2nd,  was  2  years  and  149  days  old  at  the 
beginning  of  the  t/gst.  Feed  consumed  during  the  year,  511 
pounds  of  corn  stover,  575  pounds  of  hay,  7,944  pounds  of  corn 
silage,  1,116  pounds  of  grain,  126  days  at  pasture.  Record  for 
the  year,  292  pounds  of  fat.  Requirements  for  admission  to 
Registry  of  Merit  (when  less  than  30  months  old)  260  pounds 
of  butter  fat. 

Table  2. 

Robin  Butterfly,  2d,  A,  J.  C  C.  No,  162,^67,  Age  2 years  and 
14.Q  days.     Owned  by  Connecticut  Agricultural  College. 


Month. 


i5 


Ufiu 

&4 


May  28  to  3i« 
June, 

July. 

August.     - 

September, 

October.    - 

November, 

December, 

January,    - 

February, 

March, 

April, 

May  I  to  27. 


1  -0 

*«■ 

a/«M  .• 

0    . 

s& 

EjSi 

-J 

tij^n 

1  w 

II. 5 
283.2 

560.9 

504.9 
532.2 

407.3 

351.3 
360.2 

406.5 

302.0 

354.8 

340.1 

347.3 


504.9 

532.2 

.   407.3 

351.3 

360.2 

7.2 
5.0 

5.1 

5.45 

5.65 

6.6 

6.4 
6.() 

6.6 

6.77 

6.3 

6.3 

7.5 


.82 
14.16 
28.60 

27.51 
30.06 

26.68 

22.48 

24.85 
26.82 
20.44 
22.35 
21.42 
26.04 


.95 
16.52 

33.36 
32.10 

35.07 

31.13 
26.23 

28.99 

31.29 

23.85 
26.07 
24.99 
30.38 


4762.2        —        292.23      340.93 
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Robin  Butterfly,  2nd,  is  full  sister  to  Robin  Butterfly,  3rd, 
with  recx)rd  of  293  pounds  of  butter  fat  at  two  years  of  age; 
daughter  of  Robin  Butterfly,  with  record  of  463  pounds  of  fat; 
and  granddaughter  of  Butterfly  Maid,  with  record  of  15.37 
pounds  of  butter  in  seven  days. 

STILETTO. 

Age  of  cow  at  beginning  of  test,  3  years  and  39  days.  Re- 
quirements for  admission  to  Advanced  Registry,  6,607  pounds 
of  milk  and  280  pounds  of  butter.  Record  for  the  year,  6,707 
pounds  of  milk  and  307  pounds  of  butter.  Feed  consumed 
during  year,  1,929  pounds  of  hay,  9,100  pounds  of  silage,  1,902 
pounds  of  grain,  1 19  days  at  pasture. 

Table  3. 

Stilleto,  Ayrshire  Herd  Record  No,  i6jo6,  Age  of  Cow,  j  years 
and  jg  days.     Owned  by  Connecticut  Agricultural  College. 


Month. 


October  23-31, 
November, 
December,  - 
January, 
February,   - 
March. 
April, 
May,  - 
June, - 
July.  -         - 
August, 
September, 
October  1-22, 


• 

w. 

•0 

Oj- 

t*  CB 

C     . 

S«t 

a"^ 

5^ 

|jsi 

y  0 

tJ 

^i4ae 

Oi 

» 

252.1 

3.8   , 

9.58   , 

II. 17 

761.6 

3.9 

29.70 

34.65 

727.3 

4.2 

30.54 

35.64 

682.2 

4.1 

27.97  • 

32.63 

587.8 

3.9 

22.93   1 

26.75 

572.8 

4.0 

22.91 

26.73 

481.4 

3.9 

18.77   ' 

21.91 

497.3 

3.6 

IS.  30 

21.35 

549-5 

3.6 

19.78 

23.07 

462.3 

3.2 

14.79  . 

17.25 

479.8 

4.8 

23.03 

26. 87 

453.5 

3.9 

17.68 

20.63 

199.5 

3.6 

7.18  ; 
263.16  1 

8.37 

6707 . I 

— 

307.02 

POLLY   OF   MAUCHLINE. 

Polly  of  Mauchline  is  an  imported  Ayrshire  cow.  She 
consumed  during  the  year,  in  addition  to  pasture,  1,460  pounds 
of  hay,  10,665  pounds  silage,  and  2,872  pounds  of  grain. 
Record  for  the  year,  9,322  pounds  of  milk  and  425  pounds 
of  butter.  Requirements  for  admission  to  advanced  Registry, 
8,500  pounds  of  milk  and  375  pounds  of  butter. 
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Flc.  t.— Polly  of  Mauchline,  A.  H.  R.  No.  12,294. 
Record  For  one  year:    9.331  pounds  of  milk:  425  pounds  of  bulter. 


Table  4. 
Polly  of  Mauchline,  Ayrshire  Herd  Book  No.  12,29^.     Age,  6 
years.     Owned  by  Connecticut  Agricultural  College. 


November  5-30, 
December, 

February, 

May." 

July!' 

Au^st, 

September, 

November 


H 


i'- 

11 

37.77 

44-0O 

39. <H 

45 -54 

48.79 

56.92 

45-55 

53-14 

32.3* 

37-70 

23.  OT 

33.82 

25.59 

29.85 

27.7f> 

32.38 

23.26 

27-13 

19.23 

22.43 

17-32 

16.93 

19-75 
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.  F.  R.  No,  54.656 

nilk;  527  pounds  of  butter. 

Table  5. 

Altoana   Pietertje  A,  Holsiein  Friesian  Registry  No.  54,636. 

Age  6  years.     Chimed  by  the  Connecticut 

Agricultural  College. 


~        -^  ---   -  -          . .    __  .^— 

- 

"  ~" 

, 

MOKTH. 

i| 

5£ 

it 

li\ 

J^ 

l'" 

j" 

r^_ 

December  15-31, 

63.10 

3-4 

21.72 

25.34 

January.    - 

'533 

9 

6 

55 

64.42 

February. 

isf-s 

6 

63 

73-16 

1+47 

49 

57.41 

April. 

1374 

43 

98 

5".3i 

ns.    : 

July. 

H86 
1340 

5 
5 

\ 

47 
37 
26 

56 

55.48 
43-4t 
30.34 

890 

28 

48 

33.22 

September, 

844 

26 

30.4s 

October.   . 

624 

6 

48 

36.24 

November. 

480 

6 

49 

26.24 

December  1-14 

-  i       191 

' 

4.6 

8.79 

10.25 

1305" 

4 

45" 

95 

527.27 
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Al,TOANA   PIHTERTJK   A, 

Altoana  Pietertje  A  is  a  Holstein  cow,  6  years  old.  She 
cODStimed  dtiriog  the  year  1,487  pounds  of  hay,  11,820  pounds 
silage,  3,752  pounds  of  grain,  and  was  at  pasture  105  days. 
Record  for  year,  13,050  pounds  of  milk  and  452  pounds  of  fat. 
Required  for  admission  to  Advanced  Registry,  10,700  pounds 
of  milk. 


Fig.  3.— Euroias,  ad,  A.  G.  C.  C.  No.  14.067. 
Age,  3  years  and  234  days.     Owned  by  ConnecliciH  ;\gricullural  College. 

KUROTAS,  2D. 
Eurotas,  2nd,  is  a  Guernsey  heifer,  3  years  and  234  days  old 
at  the  beginning  of  the  test.  She  consumed  during  the  year 
1,087  pounds  of  hay,  7,895  pounds  of  silage,  2,500  pounds  of 
grain,  and  was  at  pasture  105  days.  Yield  of  butter  fat  for 
year,  332.5  pounds.  Requirements  for  admission  to  Advanced 
Registry,  310.4  pounds  of  butter  fat. 
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Table  6. 

Eurotas,  2nd,  A,  G.  C.  C.  No.  i^,o6y,  Age.j  years  and  2ji4. 
days.     Owned  by  Connecticut  Agricultural  College. 


Month. 


5s 


January  12-31, 487.3 

February, 696.8 

March,        -.---._  739.9 

April, 665.1 

May, 706.5 

June, 681.  S 

July, 642,2 

August, 631.3 

September, 649.7 

October, 560.1 

November, 412.3 

December, 237.7 

January  i-ii, 42.5 


e 
u 

u 


tx. 


5 
4 
4 
4 
4 
4 
4 
4 
4 
5 
4 
5 
5 


.3 
.2 

.7 
.2 

.7 

.4 
.6 

.6 

.9 
.0 

.5 
.2 

.2 


(d 


i 

25.82 
29.26 

34.77 

27.93 
33.20 

29.99 

29.54 
29.03 

31.83 
28.00 

18.55 
12.36 

2.21 


71532     —     332.49 


'•'Ah 


30.12 

34.14 
40.56 

32.59 
38.73 

34.99 
34.46 

33.87 

37.13 
32.67 

21.64 

14.42 

2.5S 

387. 88 


In  cooperation  with  the  Ayrshire  association,  four  cows 
owned  by  H.  Dorrance  of  Plainfield,  Conn.,  were  tested  for 
the  Advanced  Registry. 

The  milk  from  each  cow  for  each  milking  was  weighed  and 
recorded  by  the  owner.  Once  each  month  samples  of  milk 
were  sent  to  the  Station  for  the  Babcock  test.  Three  times 
during  the  year  a  representative  of  the  Station  visited  the 
farm,  weighed  the  milk,  and  collected  samples  for  a  check 
test.     The  records  of  the  four  cows  are  given  in  the  table: 

Table  7. 
Herd  of  H.  Dorrance,  Plainfield,  Conn. 


—       — 

—       -- 

—  — 

— 

—  — 

— 

—  — 

—  -  - 

•       "" 





• 

0 

Age OF  Cow 
AT  Begin- 

RRttlTIRE- 

Name  ok 

Cou. 

rd  Book  ] 

ning  op 
Test. 

M      «•       « 

MBNTS  FOR 
AGE. 

Record  op  C 
Lbs.    :     Per 

ow. 

Lbs. 

Lbs. 

I  Lbs. 

V 

k. 

0 

of 

of 

of 

cent. 

'But- 

1        2 
16,051 

> 
6 

S 

s 

Milk. 
8«;oo 

Fat. 

375 

Milk. 

of  Pat. 
4.02 

ter. 

Molly  Fryer, 

9741 

453 

Ruby  Russel 

» 

-   '    15.564 

6 

2 

23 

S500 

375 

8643 

1  3.78 

382 

Dorris  V,  - 

- 

-       16,351 

3 

7  1 

5 

70S6 

305 

7S07 

4.10 

365 

Dolly  Fryer, 

2ncl, 

-      i7.o<>4 

2 

/ 

17 

611S 

256 

■  64S5 

4.03 

299 
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RECORD   OF    FIVE    DAIRY   HERDS.* 

In  cooperation  with  the  owners,  the  Station  has  secured  the 
milk  and  fat  records  for  one  year  of  the  individual  cows  in  five 
herds.  The  Station  furnished  the  milk  sheets,  loaned  the  milk 
scales,  and  collected  and  tested  the  samples.  The  owners  of 
the  herds  weighed  and  recorded  the  amount  yielded  by  each 
cow,  and  once  each  month  took  a  composite  sample  of  six 
milkings. 

Table  8. 
Milk  and  Butter  Fat  Yields  of  Five  Herds. 


No.  1. 


No.  2. 


No.  8. 


No.  4. 


1.  - 

2.  - 
J.  - 

4,  - 

5,  - 

6,  - 

7t  - 

8,  . 

9,  - 

10,  - 

11,  . 

12,  - 

13,  - 
U,  - 

15,  - 

16,  . 

17.  - 

18.  - 

19.  - 

20,  - 

2t,  - 
22.  - 


as 


5496 

3605  ; 

4665 

4271 

3410 

2453 
2979 

3333 

3193 
2999 

2582 

2701 


1-7 

272 
225 
212 
199 
198 
190 
189 

179 
165 
163 

151 
135 


ii 


5686 

4731 

5731 
3802 

4146 

4233 
3619 

4721 

4394 
4078 

3057 
3131 


£ 


5S 


289  ! 
260  i 

235  ; 

230  ; 

229  I 

225  I 

223 

222 

215 
205 

192  I 

150  I 


5627 

5745 

5387 

5644 
6209 

5866 

5347 

4832 

8165 
3942 
4348 
4485 

5285 
4027 
4050 

4444 
4084 

3799 
3557 
3989 
3400 
2536 


cs 


I-} 


344 

311 
297 

292 

285 

284 

274 

267 

262 

251 

247 
230 
228 
225 
211 
207 
204 
198 

193 
180 

177 
129 


5S 


6418 

5330 
6046 
5291 
5124 
4245 


fa 


GO 

i4 


307 

287 

286 

277 
255 
253 


No. 

5. 

w« 

• 

^04 

fa 

•*> 

0 

s 

f 

^ 

7157 

421 

6939 

418 

4589 

290 

4548 

264 

4452 

264 

4030 

259 

— 

3474  I  190   4277 


223   4762   241  I  5409   278   52S6   319 


The  individual  production  of  butter  fat  ranged  in  herd  No.  i 
from  135  pounds  to  272  pounds;  in  herd  No.  2  from  150  pounds 
to  289  pounds;  in  herd  No.  3  from  129  pounds  to  344  pounds; 
in  herd  No.  4  from  253  pounds  to  307  pounds;  and  in  herd 
Xo.  5  from  259  pounds  to  421  pounds. 
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The  average  production  of  butter  fat  ranged  from  190  pounds 
in  herd  No.  i  to  319  pounds  in  herd  No.  5.  The  difference  in 
the  average  production  of  these  two  herds  might  be  attributed 
in  part  to  a  difference  in  feeding,  care,  and  management.  In 
the  opinion  of  the  writer,  however,  the  variance  in  a  large 
measure  was  due  to  the  difference  in  the  breeding  and  the 
individuality  of  the  cows  in  the  two  herds. 

Dividing  the  herds  into  three  divisions  according  to  pro- 
ductive capacity,  we  have  the  following  table: 

Table  9. 
Butter  Fat  Yield  of  Five  Herds, 


No.  OK  Herd. 


Bk8t  Caws. 

i 

( 

• 

1 

Fat 
iou. 

0 

0     &« 

a 

«*. 

•m 

0 
6 

0 

• 

0 

2 

<fii 

'     SS 

—  - 



I. 4 

2, 4 

3. 7 

4. 2 

5, 2 


227 

254 
298 

297 
419 


Medium 
Cows. 


4 

4 

7 
2 

2 


299        — 


O 

o 

►I 


Poorest 
Cows, 


o 
u 


o 


189  4 

225  4 

244  I  8 

281  2 

277  2 

243  — 


Dug 


154 
190 

214 

254 
261 

215 
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POULTRY  SUGGESTIONS  FOR  THE  AMATEUR. 
BY  C.  K.  GRAHAM. 

INTRO  DDCTION. 

Many  people  raise  a  few  chicks  for  their  own  use,  while  others 
grow  a  few  broilers  for  the  local  market,  but  not  enough  to 
justify  them  in  investing  the  money  necessary  to  equip  a  model 
poultry  plant.  A  few  months  ago  a  bulletin  was  issued  by  this 
Station  setting  forth  the  particulars  of  a  model  brooder  house. 


Fli;.  4.— A  f.iit  sitting  of  eggs. 

Its  publication  has  brought  in  many  inquiries  for  a  brooder 
that  will  cost  less  and  yet  give  satisfactory  results  to  the  small 
producer.     This  bulletin  is  published  to  answer  some  of  the 
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questions  received.  It  is  not  intended  to  give  the  results  of 
experiments,  but  to  assist  the  amateur  who  desires  to  keep  a 
few  chicks  for  pleasure  as  well  as  for  profit. 

Selecling  Eggs  for  Hatching. — Money  should  in  every  case 
accompany  orders  for  eggs.  The  shipper  may  be  expected  to 
give  fair  sized,  smooth  eggs  from  healthy  birds.  During  the 
breeding  season  frequent  complaints  of  unfair  treatment  in  this 
respect  are  received.  Investigatiou  shows  that  the  most  of 
these  spring  from  ignorance  of  what  a  good  sitting  of  eggs  is. 


Fig.  5. — Some  eggs  that  should  be  avoided  vi-heD  selecting  for  haicbintr. 

Kig.  4  shows  a  fair  sitting;  while  Fig.  5  shows  a  few  eggs 
which  should  be  avoided.  Rough  shelled,  dirty,  and  mottled 
eggs  with  thin  shells  should  also  be  excluded. 

Small  Eggs. — There  is  some  doubt  as  to  the  advisabihty  of 
setting  small  eggs.  While  it  is  possible  that  they  may  be  as 
fertile  and  produce  as  many  chicks  as  larger  eggs,  it  is  probable 
that  pullets  from  the  former  will  have  a  tendency  to  lay  small 
eggs.  For  this  reason,  if  for  no  other,  shippers  should  avoid 
sending  out  small  eggs,  since  they  are  likely  to  injure  the 
reputation  of  the  breed  in  the  locality  where  they  are  sent. 
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Age  of  Eggs. — It  is  not  advisable  to  buy  eggs  which  are  over 
five  days  old  when  shipped.  Every  egg  should  be  carefully 
dated  when  taken  from  the  nest  in  order  to  avoid  error  on  this 
point.  While  good  hatches  have  been  secured  from  eggs  that 
were  three  weeks  old  when  placed  in  the  iucubator,  as  a  rule 
they  cannot  be  expected  to  hatch  well  after  they  are  ten  days  old. 

Packing  Eggs  for  Hatching. — Too  much  care  cannot  be  taken 
in  packing.  Fig.  6  shows  a  properly  prepared  package.  There 
are  two  classes  of  general  express,  viz. :  box,  and  handle  pack- 
ages. The  former  are  likely  to  be  thrown;  while  the  latter  are 
always  carried.     An  ordinary  basket  with  plenty  of  excelsior 


F[ti.  6. — Kggs  ready  for  shipment.     The  baskets  on  the  left  show  the 
melhod  of  wrapping  each  egg. 

in  the  bottom,  and  sides  well  cushioned,  makes  an  excellent 
receptacle.  Into  this  the  eggs,  carefully  wrapped,  should  be 
packed,  and  over  them  plenty  of  padding  placed.  Cheese  cloth 
or  cotton  tacked  over  the  top  forms  a  satisfactory  covering. 
Such  a  package,  conspicuously  labeled  "  Eggs  for  Hatching," 
can  be  shipped  any  distance  and  will  reach  its  destination  in 
good  condition.  Upon  receipt  of  the  package  the  eggs  should 
not  be  removed  until  the  heu  or  incubator  is  ready  to  receive 
them;  but  the  basket  should  be  turned  over  daily. 

Sitting  Hens. — Almost  any  broody  hen  can  be  made  to  sit  if 
carefully  handled.  She  should  not  be  carried  by  the  legs  with 
her  head  hanging  down ,  but  with  her  breast  resting  iu  the  palm 
of  the  hand.  Transfer  should  be  made  at  night,  and  the  nest  into 
which  she  is  put  kept  dark  for  twenty-four  or  thirty-six  hours. 
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Dusting  Sitting  Hens. — A  sitting  ben  should  be  carefully  but 
thoroughly  dusted  when  first  put  upon  the  nest  and  twice  there- 
after, the  last  time  being  about  the  nineteenth  or  twentieth  day. 

Nests  for  Sitting  Hens. — Fig.  7  shows  a  very  simple  house  or 
series  of  nests  for  sitting  hens.     The  nest  may  be  kept  dark 


F;r..  7. — Front  view  of  uesls  and  runs  used  for  sitting  liens. 


Fiu.  8,  — Rear  view  of  ntsts  «nth  liack  removed  to  show  the  hen  sitting. 

by  closing  the  door  in  front.  The  walk  is  about  four  feet  loug 
and  as  wide  as  the  nest.  A  series  of  three  nests  makes  a  width 
of  four  feet,  so  that  ordinary  lath  may  be  used  for  the  top  and 
ends  of  the  walk.  Fig.  8  shows  the  same  nest  box  with  the 
back  taken  off  and  the  interior  disclosed. 
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Rearing  Incubator  Chicks  by  Broody  Hens. — A  hen  to  which 
incubator  chicks  are  to  be  given  should  be  free  from  lice  and 
in  a  uest  where  other  hens  cannot  disturb  her.  In  the  evening 
t*o  or  three  chicks,  at  least  thirty-six  hours  old,  may  be  placed 
under  her  from  behind,  care  being  taken  not  to  excite  her,  lest 
she  step  on  them.     At  least  one  chick  of  each  color  should  be 


—Row  of  coops  used  (or  hens  wilh  chicks  for  lirst  week. 


■  Fill.  10. — Coop  for  hen  and  chicks  afler  first  week. 

given  her,  for  hens  are  apt  to  kill  chickens  of  another  breed, 
color,  or  size  than  those  they  have  already  adopted.  The  fol- 
lowing rooming  she  may  be  expected  to  mother  as  many  as 
are  given  her. 

The  first  week  is  the  most  critical  period  in  the  life  of  the 
chick.  Trouble  is  most  likely  to  be  caused  by  chills.  Fig. 
9  shows  a  row  of  coops  that  have  proved  very  satisfactory. 
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They  are  about  two  feet  square,  and  have  a  six-inch  board 
along  the  front  so  that  the  chicks  cannot  get  away  from  the 
mother.  As  soon  as  they  are  lively  enough  to  fly  over  this 
board  they  are  moved  to  a  coop  such  as  is  shown  in  Fig.  lo, 
where  they  may  have  free  range.  The  slat  coop  in  front  affords 
the  hen  opportunity  for  exercise.  This  coop  is  about  thirty 
inches  square  and  two  feet  high  in  the  center.  The  floor 
draws  out  and  can  be  easily  cleaned,  while  the  door  in  front 
excludes  intruders  at  night.  Ventilation  is  secured  by  a  few 
small  holes  in  the  ends.  The  slat  yard  is  made  of  four  foot 
lath.  One  end  is  closed,  the  other  fitted  to  the  end  of  the  small 
coop.  It  is  not  advisable  to  allow  the  hen  free  range  for  at 
least  two  weeks.  If  she  is  kept  confined  and  fed  coarse  grains, 
while  the  chicks  are  being  fed  a  few  yards  away  on  finer  grains, 
she  will  soon  forget  to  call  them  and  probably  will  start  to  lay 
in  three  or  four  weeks,  and  at  the  same  time  will  continue  to 
protect  the  chicks  during  nights  and  unpleasant  weather.  If 
the  chicks  are  to  be  distributed  among  several  hens,  it  will  be 
advisable  to  make  colonies,  care  being  taken  to  put  those  of 
about  the  same  age  together.  Chicks  of  different  ages  should 
not  be  fed  together,  since  the  smaller  ones  will  be  crowded  from 
the  grain  and  will  not  thrive. 

Rearing  Chicks  with  Brooders, — Many  people  prefer  the  arti- 
ficial method  of  raising  chicks,  but  want  "  something  cheap.'* 
It  is  not  always  wise,  however,  to  use  the  *'  cheapest."  Fig.  1 1 
shows  a  brooder  made  out  of  an  old  packing  case.  A  similar 
one  which  will  accommodate  fifty  chicks  can  be  built  for  about 
a  dollar.  This  brooder  has  given  excellent  results,  but  must 
be  used  in  a  shed  or  colony  house.  The  brooder  proper  is  made 
of  four  ten-inch  boards,  three  feet  long,  on  which  is  nailed  a 
tin  or  galvanized  iron  cover.  Above  this,  around  the  sides, 
are  strips  one  inch  thick,  and  on  these  strips  sits  the  floor  of 
the  brooder.  There  should  be  a  couple  of  one-inch  holes  in 
each  strip  to  admit  air.  The  floor  should  be  made  of  matched 
lumber.  In  the  center  an  eight-inch  hole  should  ht  cut,  and 
over  this  an  old  tin  pan,  about  ten  inches  across  at  the  top 
(which  is  now  to  become  the  bottom)  and  four  inches  deep, 
should  be  placed.  The  sides  of  this  tin  should  be  punched  full 
of  holes.     For  a  hover  a  table  two  feet  six  inches  square,  with 
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legs  about  four  and  one-half  inches  long,  may  be  used.  Cheap 
felt  may  be  tacked  on  for  a  curtain,  care  being  taken  that  it  is 
cut  from  top  to  bottom  every  five  or  six  inches.  For  an  out- 
side wall  four  four-inch  strips,  three  feet  long,  nailed  together. 


—Home  made  brooder. 


and  set  on  the  brooder,  will  be  satisfactory.  When  the  chicks 
are  ten  days  old,  one  side  may  be  taken  away,  and  a  bridge  used 
so  that  they  may  run  from  under  the  hover  direct  to  the  floor 
of  the  room.    Fig.  14  shows  the  lamp  used  in  this  brooder.    The 


of  home  made  brooder  house. 


burner  can  be  bought  for  twenty-five  cents,  and  the  bowl  may 
be  made  of  a  two-quart  tin  basin  covered  with  a  small  pie  plate 
turned  bottom  side  up.  This  plate  should  have  a  hole  punched 
in  it  and  should  be  fastened  to  the  collar  of  the  burner  with  a 
drop  of  solder.  It  is  also  advisable  to  fasten  the  plate  to  the 
basin  in  the  same  way. 
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Winter  Chicks. — Fig,  13  shows  a  brooder  in  which  thirty 
chicks  have  been  housed  since  Feb.  ist  of  this  year,  and  in 
spite  of  more  or  less  zero  temperature  there  has  been  little 
difficulty  in  keeping  the  thermometer  above  ninety  degrees. 
The  records  show  that  although  it  stood  in  an  open  field  all  the 
time,  it  cousumed  only  about  a  pint  of  oil  a  day  during  the  first 
two  months.  This  style  of  brooder  can  be  bought  of  almost 
any  incubator  firm  for  from  twelve  to  sixteen  dollars.  It  is 
supposed  to  accommodate  fifty  chicks,  but  during  the  season 


Flc  13. — A  brootler  suitable  for  winter  weatiier,  as  well  as  for  summer. 

when  the  snow  is  on  the  groimd  and  the  chicks  necessarily 
confined,  it  may  be  wise  to  limit  the  number  to  twenty-five 
or  thirty.  Yet,  if  after  the  first  two  weeks  the  chicks  can 
get  out  on  the  ground,  fifty  can  be  easily  accommodated.  By 
utilizing  such  means  as  have  been  described  one  may  be  sure 
of  raising  a  few  early  broilers.  If  the  future  poultrymau  will 
only  "go  slow"  and  practice  in  a  small  way  before  taking 
up  the  work  as  a  business,  he  will  be  in  much  better  shape  to 
compete  in  our  markets,  and  failures  in  poultrydom  will 
decrease  fully  seventy-five  per  cent. 
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Care  of  Youtig  Chicks. — In  order  to  have  a  good,  early  matur- 
ing pullet  it  is  necessary  that  she  get  a  good  start.  The  first 
few  weeks'  care  is  responsible  to  a  great  extent  for  her  success 
or  failure  eight  mouths  later.  Feed,  regularity  of  feeding, 
cleauliness,  and  plenty  of  grit  and  water  are  all  important 
matters.  Chicks  should  be  carefully  protected  from  storms 
and  sudden  changes  of  weather,  since  these  together  with  the 
low  vitality  of  the  parent  are  responsible  for  more  deaths  than 
is  improper  food.  Poullrymeu  differ  considerably  as  to  when 
the  chick  shall  have  its  first  food.  Good  results  have  been 
secured  when  chicks  have  beeu  permitted  to  pick  a  little  sand 
or  fine  grit  from  a  clean  board  when  about  thirty-six  hours 
old,  and,  when  about  forty-eight  hours  old,  to  eat  bread  crumbs 
moistened  in  milk  and  squeezed  dry.  After  that  almost  any  of 
the  prepared  chick  foods  may  be  fed  about  five  times  a  day  till 
the  chicks  are  two  or  three  weeks  old,  when  they  will  do  well 
on  wheat  screenings  and  need  not  be  fed  oftener  than  three 
times  a  day.  It  is  advisable  to  let  the  chicks  have  access  to 
green  feed  at  all  times.  Fine  clover  hay,  cut  with  an  ordinary 
straw  cutter,  is  excellent,  and  also  makes  a  good  litter  to  scatter 
the  feed  in.  It  is  best,  however,  to  give  the  last  food  at  night 
on  a  clean  board,  letting  the  chicks  eat  all  they  will  and  then 
removing  the  board.  At  other  times  care  should  be  taken  that 
they  be  kept  hungry,  or  at  least  sufficiently  so  to  be  eager  to 
eat  when  fresh  food  is  offered  them. 


A  good  brooder  lamp  costing  It 
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INTRODUCTION. 

[by  L.   a.   CLINTON.    DIRECTOR  STORRS  AGRICULTURAL   RXPERIMKNT  STATION.] 

The  investigations  in  soft  cheese  making  were  undertaken 
by  the  Storrs  Agricultural  Experiment  Station  with  the  hope 
that  there  might  be  developed  a  new  industry  especially  adapted 
to  New  England  conditions.  The  Camembert  type  of  soft  cheese 
seems  especially  adapted  to  home  manufacture.  The  process  of 
manufacture  has,  however,  been  held  as  a  trade  secret,  and  no 
source  of  information  has  been  available  for  those  who  may 
have  desired  to  make  this  type  of  cheese.  A  series  of  prelim- 
inary studies  was  undertaken  and  the  results  gave  promise  of  a 
successful  solution  of  the  problems  involved  and  demonstrated 
the  value  of  the  work. 

COOPERATION  WITH  THE  DAIRY  DIVISION  OF  THE  BUREAU  OK 
ANIMAL  INDUSTRY  U.  S.  DElPARTMENT  OF  AGRICULTURE. 

The  continuation  of  the  investigations,  however,  involved 
a  larger  outlay  than  the  means  of  the  Station  would  permit. 
Recognizing  the  wide  value  which  would  result  should  the  ex- 
periments prove  successful  and  a  new  industry  be  established, 
a  cooperative  agreement  was  entered  into  between  the  Storrs 
Agricultural  Experiment  Station  and  the  Dairy  Division  of  the 
Bureau  of  Animal  Industry  of  the  United  States  Department 
of  Agriculture,  Washington,  D.  C.  Under  the  terms  of  this 
agreement  a  thorough  study  is  to  be  made  of  the  problems  in- 
volved in  the  manufacture  of  some  of  the  types  of  soft  cheese 
which  are  so  popular  in  Europe,  but  which  have  been  manu- 
factured in  this  country  only  to  a  very  limited  extent. 
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The  Storrs  Agricultural  Experiment  Station  has  furnished 
the  necessary  laboratories,  apparatus,  and  curing  rooms  for 
conducting  the  experiments,  and  has  had  the  general  planning 
of  the  work.  The  Dairy  Division  of  the  Bureau  of  Animal 
Industry  has  furnished  three  experts  to  assist  in  the  work, 
viz.:  a  mycologist,  a  chemist,  and  a  practical  cheese  maker, 
and  has  provided  for  certain  traveling  expenses  connected  with 
the  work.  The  organization  of  the  actual  working  staff  con- 
nected with  these  investigations  is  as  follows: 

H.  W.  Conn,  bacteriologist  of  the  Storrs  Station,  supervisor. 

Charles  Thorn,  cheese  expert  of  the  United  States  Depart- 
ment of  Agriculture,  mycologist, 

A.  W.  Bosworth,  cheese  expert  of  the  United  States  Depart- 
ment of  Agriculture,  chemist. 

Theodore  Issajeff,  cheese  expert  of  the  United  States  De- 
partment of  Agriculture,  cheese  maker. 

W.  A.  Stocking,  Jr.,  assistant  bacteriologist  of  the  Storrs 
.  Station. 

In  addition  to  the  above  who  have  been  actively  engaged  in 
the  cheese  investigations,  credit  is  due  to  Dr.  B.  B.  Turner, 
chemist  of  the  Storrs  Station  and  of  the  Connecticut  Agricul- 
tural College  for  valuable  suggestions,  and  to  Mr.  W.  M. 
Esten,  laboratory  assistant  to  Dr.  Conn  for  bacteriological  de- 
terminations. The  Connecticut  Agricultural  College  has  freely 
permitted  the  use  of  laboratories  and  apparatus  for  this  work, 
without  which  we  would  have  been  seriously  handicapped. 

The  work  is  now  thoroughly  organized  and  the  investiga- 
tions are  being  conducted  with  the  following  objects  in  view: 

1.  To  learn  the  details  of  the  methods  of  manufacturing 
some  of  the  soft  cheeses. 

2.  To  learn  more  accurately  the  details  of  the  process  of 
ripening  and  to  determine  the  organic  agents  involved  and 
their  eitact  functions. 

3.  To  study  the  chemical  composition  of  the  ripened  pro- 
duct, the  changes  involved  in  ripening,  and  its  relation  to  food 
values  and  digestibility. 

4.  To  discover  the  difficulties  connected  with  the  manu- 
facture of  soft  cheese  and  the  ways  of  meeting  them. 
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5.  To  learn  whether  the  manufacture  of  a  first-class  pro- 
duct is  possible  in  the  United  States. 

6.  To  make  public  property  of  all  useful  and  desirable  in- 
formation upon  the  subject  of  the  manufacture  of  soft  cheese. 

This  bulletin  is  necessarily  preliminary  in  its  nature,  but  it 
will  be  followed  shortly  by  others  dealing  specifically  with  the 
problems  involved  in  soft  cheese  making  and  how  to  solve 
them. 

CONCLUSIONS. 

The  conclusions  we  have  drawn  at  present  are  as  follows: 

1.  The  ripening  of  Camembert  cheese  is  due  to  the  presence 
of  definite  molds  and  bacteria,  not  a  matter  only  of  manipula- 
tion and  locality. 

2.  One  mold  (Penicillium  candidum?)  produces  the  prin- 
cipal changes  in  the  curd  which  gives  the  texture  of  the 
normally  ripe  cheese;  another,  Oidium  lactis,  acting  in  con- 
junction with  the  first  produces  the  flavor. 

3.  The  presence  of  lactic  bacteria  (commonly  used  in  the 
form  of  a  starter)  produces  the  necessary  acidity  of  the  curd 
and  prevents  further  'bacterial  action  within  the  body  of  the 
cheese. 

4.  No  other  organisms  seem  absolutely  necessary  to  produce 
the  texture  and  flavor  of  the  Camembert  cheese,  though  other 
species  of  bacteria  are  always  present  in  or  on  the  cheese. 

5.  It  is  possible  so  to  control  the  process  of  ripening  as  to 
produce  such  results  with  reasonable  uniformity. 

6.  It  is  perfectly  practicable  to  produce  first-class  Camem- 
bert cheese  in  America. 


SOFT  CHEESES  COMPARED  WITH  HARD  CHEESES. 

Hard  cheeses  have  for  a  long  time  been  well  known  in  this 
country  and  have  been  manufactured  by  our  dairymen  in  large 
quantities.  Until  recently  little  has  been  heard  concerning 
another  type  of  cheese  properly  called  soft  cheese.  This  last 
type,  although  made  from  curdled  milk,  requires  very  different 
methods  of  manufacture,  and  when  ready  for  the  table  is  a 
totally  different  product.     As  the  name  indicates,  the  cheese  is 
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softer,  frequently  so  soft  as  to  be  readily  spread  upon  bread 
like  butter.  But  in  addition  to  this  there  are  other  striking  dif- 
ferences between  the  soft  and  hard  cheeses.  The  soft  cheeses 
are  smaller  than  most  of  the  hard  cheeses.  They  do  not  keep 
well.  Above  all,  their  flavor  is  quite  different  and  is  usually 
much  stronger.  It  is  a  well  recognized  fact  that  while  cheese 
is  a  valuable  food  because  of  the  large  amount  of  protein  it 
contains,  nevertheless  it  owes  its  chief  popularity  to  its  flavor. 
Flavors  are  known  to  be  physiologically  necessary  to  the  proper 
digestion  and  assimilation  of  foods.  Hence  the  value  of  highly 
flavored  foods  which  give  relish  to  those  coarser  and  less  flavored, 
can  hardly  be  overestimated.  The  soft  cheeses,  with  their 
strong  flavors,  so  thoroughly  enjoyed  by  some  people,  have, 
therefore,  a  value  decidedly  their  own. 

The  primary  difference  between  the  hard  and  soft  cheeses  is 
due  to  different  methods  of  manipulation  of  the  curdled  milk. 
In  the  hard  cheeses  (Cheddar,  Swiss,  American,  Edam,  etc.) 
the  milk  is  curdled  rather  rapidly  and  the  curdled  mass  subse- 
quently cut  into  small  pieces  to  allow  much  of  the  whey,  to 
separate  from  the  curd.  Sometimes  the  curdled  mass  is  heated 
still  further  to  separate  curd  and  whey.  After  this  the  curd  is 
placed  in  frames  and  subjected  to  a  high  pressure  that  forces 
out  more  of  the  whey,  leaving  a  very  hard  mass  of  tolerably 
dry  curd.  Such  a  curd  ripens  slowly  and  is  not  ready  for 
market  for  some  months,  and  even  when  perfectly  ripe  it  pre- 
serves its  form  and  never  becomes  very  soft. 

The  soft  cheeses  (Camembert,  Brie,  Isigny,  Limburger, 
Backstein,  Neufchatel,  Cream  cheeses),  although  each  is  made 
in  a  special  manner,  all  agree  in  one  point.  The  whey  is  never 
fully  drained  from  them.  The  curdled  milk  is  commonly  ladled 
into  forms  and  allowed  to  drain  naturally.  They  are  not  sub- 
jected to  pressure  or  heat  and  they  therefore  contain  a  larger 
per  cent,  of  water  at  the  start  than  the  hard  cheeses.  As  a 
consequence  of  their  high  water  content  and  soft  texture  va- 
rious micro-organisms  find  in  them  favorable  conditions  for 
growth  and  enzyme  action  also  occurs  more  readily  than  in 
hard  cheeses.  The  action  of  these  two  groups  of  fermentation 
agents  ripens  the  cheeses  rapidly  and  develops  high  flavors. 
The  cheeses  are  ready  for  the  table  in  a  few  weeks  instead  Of 
months,  and  when  ripened  have  not  only  strong  flavors  but 
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frequently  very  penetrating  and  more  or  less  offensive  odors,  as 
in  the  well  known  Limburger  cheese.  Because  of  the  rapidity 
of  the  chemical  changes  going  on  in  them  these  cheeses  are 
more  perishable  than  the  true  hard  cheeses.  Their  marketable 
period  is  very  short.  If  placed  upon  the  table  at  just  the  right 
period  they  are  very  appetizing.  If  insirfiiciently  ripened  they 
do  not  have  the  proper  flavor  or  texture,  and  if  even  slightly 
over  ripened  they  rapidly  show  a  tendency  to  decay  and  are 
soon  ruined.  To  place  them  on  the  market  in  such  a  way  as 
to  reach  the  consumer's  table  at  the  proper  stage  of  ripening 
is  one  of  the  difficult  problems  of  the  industry. 

THE  MARKET  FOR  SOFT  CHEESES  IN  THE  UNITED  STATES. 

The  home  of  these  cheeses  is  continental  Europe.  No  part 
of  Europe  is  without  its  types  of  soft  cheese.  There  are 
several  general  types,  like  Limburger,  Camembert,  and  Brie, 
that  are  widely  distributed  and  made  in  different  countries, 
and  there  are  in  addition  many  local  varieties  with  a  narrower 
reputation.  From  their  centres  of  manufacture  they  are  ex- 
ported to  various  cheese  consuming  countries,  so  that  all  of  the 
chief  types  are  found  generally  in  the.  various  parts  of  Europe. 
Importations  of  soft  cheeses  to  the  United  States  have  not  been 
very  large.  The  American  market  in  the  past  has  been  almost 
monopolized  by  the  hard  cheeses,  principally  of  the  type  of  the 
English  Cheddar.  Americans  have  known  little  of  the  great 
variety  of  soft  cheeses  common  in  European  markets  and  there 
has  consequently  been  very  little  call  for  them.  Within  the 
last  generation  a  moderate  demand  for  soft  cheeses  has  been 
developed.  This  demand  may  be  attributed  partly  to  our  in- 
creasing foreign  population  and  to  the  desire  of  people  of 
European  birth  for  the  types  of  cheese  familiar  to  them  at 
home.  It  is  also  partly  due  to  the  taste  acquired  by  Americans 
who  have  traveled  abroad,  as  well  as  to  a  growing  appetite  for 
them  among  others  who  have  tried  the  new  delicacies.  This 
has  led  to  the  importation  of  several  varieties  of  soft  cheese  to 
satisfy  a  market  which  is  increasing  every  year.  This  impor- 
tation has  reached  about  a  million  pounds  with  a  value  of  about 
$150,000  per  year. 

There  are  many  reasons  why  the  total  importations  have 
not  been  greater.     It  is  difficult  to  import  the  more  delicate 
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varieties  in  prime  condition.  Two  weeks  is  the  shortest  period 
possible  between  leaving  the  factory  and  reaching  the  retail 
market  in  America.  If  fully  and  properly  ripened  before 
shipment  these  two  weeks  cover  almost  the  entire  marketable 
period  of  the  cheese.  To  reach  our  market  in  condition  for 
use  at  all,  they  must  be  packed  and  shipped  before  they  are  in 
condition  for  the  table.  In  practice  some  are  shipped  before 
they  are  half  ripe  or  even  when  the  ripening  has  just  begun. 
The  change  of  conditions  and  entire  lack  of  care  in  transit 
makes  the  resulting  cheeses  which  reach  our  markets  of  very 
uncertain  quality.  It  is  also  diflBcult  for  the  casual  buyer  to 
determine  when  the  cheese  is  really  ripe.  These  irregularities 
furnish  good  reasons  why  such  importation  is  discouraging  to 
dealer  and  to  consumer  alike. 

On  the  other  hand,  these  conditions  have  stimulated  the  pro- 
duction of  certain  soft  cheeses  in  America.  Particularly  is  this 
true  of  Limburger  cheese  for  which  there  is  a  large  demand. 
It  has  been  found  not  difficult  to  manufacture,  and  it  is  now 
made  in  this  country  in  a  number  of  places  with  a  considerable 
degree  of  success.  In  response  to  a  similar  demand  a  consider- 
able business  has  arisen  in  the  manufacture  of  the  forms  sold 
in  our  market  as  Brie,  Isigny,  Wiener,  lunch,  miniature,  etc., 
all  of  which  though  sold  under  all  sorts  of  trade  names,  have  a 
common  type  of  ripening.  Although  the  details  of  form  and 
making  vary  with  the  factory,  the  brand,  and  the  season,  these 
may  be  grouped  together  perhaps  as  the  ''American  Brie*' 
type.  This  American  Brie  type  must  not  be  confused  with  the 
French  Brie  type,  for  the  latter  is  quite  a  different  product. 
These  American  types  have  made  for  themselves  a  large  market 
and  may  be  regarded  as  a  fairly  well  established  product.  A 
preliminary  study  of  their  ripening  process  and  the  factories  in 
which  they  are  produced  indicates,  however,  a  very  unsatisfac- 
tory condition.  The  ripening  is  so  little  understood  and  results 
are  so  uncertain  that  one  maker  admitted  that  after  the  cheese 
is  made  the  flavor  of  the  product  is  practically  an  accident  over 
which  he  has  no  control.  Some  of  the  cheeses  are  ruined  in  the 
ripening  and  the  factories  that  make  them  lose  considerable  of 
their  product.  It  is  evident,  therefore,  that  the  manufacture 
of  the  American  type  of  these  cheeses  can  hardly  be  regarded 
as  a  success  until  some  means  of  controlling  the  ripening  can  be 
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devised  that  shall  reduce  the  failures  and  give  a  more  uniform 
prcxiuct.  Moreover,  the  American  type  of  cheeses  is  quite 
different  from  the  French  cheeses.  It  is  stronger,  has  a  more 
unpleasant  odor  and  a  less  delicate  taste.  The  delicate  tasting 
Brie  and  Camembert  cheeses  are  mostly  imported  from  France. 
Up  to  the  present  time,  their  manufacture  has  been  successful 
in  but  few  places  in  America,  and  there  is  a  general  belief  that 
their  manufacture  in  this  country'  is  impossible. 

Another  indication  of  the  growing  popularity  of  soft  cheeses 
is  the  large  demand  for  the  varieties  sold  under  various  brands 
as  Neufchatel  and  cream  cheese.  The  basis  for  most  of  these 
is  the  common  '*  Cottage  "  or  **  Dutch  "  cheese,  and  many  of 
them  are  merely  sweet  or  sour  curd  put  in  an  attractive  and 
appetizing  form.  The  manufacture  of  these  varieties  is  com- 
paratively simple  with  practically  no  danger  of  loss.  They  are 
sold  and  eaten  when  fresh.  Further,  they  will  yield  a  larger 
amount  of  salable  cheese  from  the  same  quantity  of  milk  than 
any  other  varieties  and  bring  prices  almost  as  high  as  the  best 
imported  cheese.  Very  naturally  these  cheeses  form  the  basis 
of  a  profitable  industry.  But  here,  too,  we  find  that  the  common 
American  product  is  different  from  the  cheese  in  Europe  going 
under  the  same  name.  The  Neufchatel  cheese  of  Europe  is 
usually  a  ripened  cheese,  but  the  cheese  going  by  this  name  in  the 
United  States  is  usually  unripened  curd  with  an  attractive  wrap- 
ping. Some  of  these  American  products,  however,  are  highly 
flavored  and  compete  favorably  with  certain  ripened  types  that 
are  imported.  All  of  them  command  a  far  higher  price  than 
the  ordinary  hard  cheese. 

It  is  certain,  therefore,  that  there  is  an  established  and  rapidly 
growing  market  for  the  best  types  of  soft  cheese.  The  profit 
in  the  manufacture  of  the  hard  types  of  cheese  is  exceedingly 
small  both  to  the  factory  and  to  the  producer  of  milk,  but  the 
prices  of  the  highest  class  of  ripened  cheeses  (40  cents  or  more 
per  pound)  are  so  much  higher  than  the  prices  of  the  hard 
cheeses  that  the  introduction  of  their  manufacture  should  be  a 
great  benefit  to  the  dairymen.  The  fact  that  soft  cheese  will 
not  keep  very  long  gives  an  especial  advantage  to  the  domestic 
over  the  foreign  producers  if  the  products  can  be  made  of  equal 
merit.  For  such  perishable  products  there  is  a  great  advantage 
in  an  intimate  relation  between  the  maker  and  the  consumer. 
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Factories  near  enough  to  a  large  city  to  supply  the  demand 
with  cheese  always  ripened  to  exactly  the  prime  condition, 
should  easily  be  able  to  control  their  home  market  if  they  can 
once  control  their  product.  It  seems  possible  that  there  will  be 
an  advantage,  nearer  the  small  cities  at  least,  in  their  produc- 
tion by  individual  dairymen  who  could  dispose  of  their  own 
product  in  a  restricted  market. 

The  great  difficulty  in  the  way  of  the  successful  development 
of  the  soft  cheese  industry  is  in  the  difficulty  of  controlling  the 
ripening  so  as  to  produce  a  uniform  product.  Even  in  the 
localities  where  these  cheeses  are  made  in  Europe  their  treat- 
ment seems  to  be  purely  by  * '  rule  of  thumb '  *  methods  handed 
down  as  a  result  of  more  or  less  successful  experience,  rather 
than  to  involve  an  actual  knowledge  of  the  reasons  for  the 
various  steps  in  the  process.  As  a  natural  consequence  the  results 
are  to  a  large  degree  irregular  and  utterly  unexplained  failures 
of  every  kind  are  at  least  very  familiar.  Recognizing  the  diffi- 
culties in  their  manufacture  in  Europe  it  is  not  strange  that  the 
troubles  increase  when  attempts  are  made  to  transplant  such 
industries  into  a  new  country,  where  the  practicable  rules  ap- 
plicable in  the  old  locality  are  vitiated  by  new  sets  of  conditions, 
in  atmosphere,  temperature,  flavors  of  milk,  and  other  factors. 
So  great  have  been  these  troubles  that  there  is  a  belief  that  the 
American  product  cannot  be  made  equal  to  the  imported.  It  is 
said  that  the  difference  in  food  which  the  cows  eat  produces  a 
differently  flavored  milk,  thus  making  domestic  cheeses  flavored 
unlike  those  imported.  Whether  this  be  true  or  not  it  is  cer- 
tain that  little  success  has  been  reached  by  American  makers 
in  trying  to  reproduce  the  higher,  more  delicate  grades  of  Euro- 
pean soft  cheese.  When  they  have  succeeded  it  has  been  by 
importing  their  help  from  Europe,  and  in  these  cases  the 
makers  have  carefully  preserved  their  methods  as  trade  secrets. 
Even  in  the  successful  factories  many  failures  occur.  Little 
attempt  has  been  made  apparently,  and  no  successful  attempt 
to  overcome  the  new  difficulties  arising  in  the  new  conditions. 
As  a  result  the  home  product  has  commanded  an  inferior  price 
and  is  less  esteemed  than  the  imported  cheese.  For  this  reason 
the  American  makers  have  disguised  their  goods  by  French 
labels,  and  have  not  tried  to  make  a  market  for  an  American 
product.  The  market  varieties  show  great  irregularities.   Com- 
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plaint  is  constantly  made  by  the  dealer,  and  consumer  as  well, 
that  common  brands  of  some  of  the  soft  cheeses  are  utterly 
unreliable.  In  the  purchase  of  a  cheese,  except  by  an  expert, 
it  is  little  more  than  a  lottery  whether  it  will  be  mostly  a  sour 
curd  or  might  be  eaten  through  a  straw.  It  is  clear  then  that 
although  there  is  a  good  market  for  uniform  and  reliable  goods, 
radical  changes  must  be  made  in  the  methods  of  production 
before  these  soft  cheeses  will  obtain  the  large  place  in  the 
American  market  which  their  real  merit  deserves.  For  the 
American  dairyman  the  development  of  this  almost  new  in- 
dustry well  deserves  consideration.  It  is  true  that  more  diffi- 
culties are  involved  in  the  manufacture  of  the  soft  than  of  the 
hard  cheeses,  but  the  returns  are  correspondingly  greater  and 
quicker.  Experience,  however,  in  other  lines  of  dairy  work 
shows  that  thorough  scientific  study  of  the  conditions,  the 
problems,  and  the  results  sought,  is  rewarded  by  the  develop- 
ment of  successful  practical  methods  of  controlling  the  entire 
process.  The  soft  cheese  will  be  shown  to  be  no  exception  to 
this  rule. 

CAMEMBERT  CHEESE. 

« 

Camembert  cheese  was  selected  as  the  6rst  type  of  soft 
cheese  to  be  studied,  for  several  reasons.  It  is  one  of  the  most 
delicate  and  expensive  of  the  soft  cheeses,  selling  on  the  market 
usually  for  40  cents  a  pound.  It  has  been  successfully  pro- 
duced by  but  one  large  factory  in  our  eastern  states.  A  few 
other  factories  have  made  cheese  called  **  Camembert,"  but 
their  product  has  not  made  for  itself  a  place  in  our  market  in 
competition  with  the  imported  varieties.  The  marketable  period 
of  this  cheese  is  so  short  that  the  domestic  brand  should 
have  a  great  advantage  over  the  imported.  The  shortness  of 
the  ripening  period — 4  to  5  weeks — together  with  its  high 
price,  insures  a  good  return  upon  the  investment  and  com- 
mends its  manufacture  to  the  dairyman  located  too  far  from 
the  city  to  sell  his  milk  as  milk.  Camembert  cheese  is  already 
sufficiently  well  known  in  this  country  to  insure  the  ready  sale 
of  any  brand  which  shows  itself  to  be  always  reasonably  reli- 
able. Considering  the  lack  of  uniform  quality  in  the  Camem- 
bert cheeses  seen  on  sale  in  half  a  dozen  of  the  large  cities  of 
the  United  States,  the  wonder  is  not  at  the  smallness  of  the 
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demand,  but  that  the  people  will  continue  to  buy  it  at  all. 
Inquiry  shows  that  many  people  are  fond  of  the  cheese  but 
never  buy  it  because  they  cannot  depend  upon  the  product. 
Dealers  do  not  like  to  handle  it  for  the  same  reason.  The  fact 
that  local  demand  compels  grocers  in  cities,  often  against  their 
will,  to  handle  such  cheeses  is  evidence  that  a  really  good  and 
reliable  Camembert  cheese  would  make  for  itself  a  large  market. 
It  is  readily  seen,  therefore,  that  the  making  of  this  cheese 
offers  good  possibilities  of  return  to  a  large  number  of  dairies 
or  factories  each  to  supply  a  limited  territory  rather  than  an 
enormous  return  to  a  few  large  concerns.  That  it  requires 
special  study  to  overcome  the  difficulties  of  its  production 
before  it  can  be  made  by  the  general  dairyman  is  also  evident. 
For  these  reasons  Camembert  cheese  seemed  to  offer  a  most 
useful  problem. 

When  we  started  the  work  it  was  impossible  to  secure  at 
once  a  cheese  maker  who  was  familiar  with  the  factory  manipu- 
lation in  the  manufacture  of  these  cheeses.  We  were  there- 
fore, obliged  to  work  from  vague  and  inadequate  descriptions 
of  the  details  of  making  published  in  European  journals. 
Practically  no  detailed  description  of  the  practice  of  the  best 
factories  was  to  be  found,  while  the  few  scientific  papers  avail- 
able scarcely  touched  the  practical  problems.  Our  problem 
was  to  imitate  a  market  type  without  any  personal  knowledge 
of  how  it  was  produced.  The  most  extended  scientific  work 
that  had  been  published  was  that  of  Epstein  (Archiv  f.  Hyg. 
Bd.  43.  pp.  1-20,  Bd.  45,  pp.  354-376)  who  made  a  somewhat 
careful  study  of  the  bacteria  and  molds  found  in  a  series  of 
ripe  Camembert  cheeses  and  endeavored  to  determine  which 
were  the  agents  of  ripening.  The  conclusion  reached  was  that 
the  ripening  of  Camembert  cheese  is  produced  by  the  agency 
of  bacteria  alone,  although  he  also  concluded  that  the  ripening 
of  Brie  cheese,  which  is  almost  identical  with  Camembert,  is 
aided  by  a  mold. 

In  opposition  to  this,  there  have  been  published  the  results 
of  the  work  of  Roger  (Sep.  pub.  Soc.  Fran.  d'Encore.  .I'lnd. 
Lactiere,  1902,  and  Revue  Hebdomadaire  11,  pp.  327-343) 
who  has  also  studied  the  organisms  concerned  in  the  manufac- 
ture of  Camembert.  He  has  reached  the  conclusion  that 
ripening  is  produced  by  the  combined  agency  of  a  mold  and  at 
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least  two  different  species  of  bacteria.  Roger's  work  has  the 
merit  of  having  been  practically  applied  to  the  manufacture  of 
Camembert  cheese  with  results  which  he  claims  have  been  very 
satisfactory.  But,  on  the  other  hand,  Roger  has  given  the 
public  no  evidence  of  the  work  he  has  done  to  reach  his  con- 
clusions. He  has  preferred  to  develop  the  practical  side  of  his 
studies  as  a  trade  secret,  and  has  therefore  in  his  published 
articles  withheld  all  details  of  his  experiments  and  descriptions 
of  his  molds  and  bacteria.  Consequently  the  published  account 
of  his  work  is  less  useful  than  that  of  Epstein.  Neither 
worker  has  given  sufficient  data  to  demonstrate  his  claims 
or  practical  methods  of  beginning  experiments  upon  cheese 
making. 

The  fact  that  the  conclusions  of  Epstein  so  totally  disagree 
with  those  of  Roger  suggested  that  the  subject  at  all  events 
demanded  further  and  more  thorough  investigation.  More- 
over, it  will  be  seen  in  the  following  pages  that  our  own  results 
in  a  large  measure  differ  from  those  of  both  of  these  investi- 
gators, for  we  have  been  able  to  produce  Camembert  cheese, 
typical  both  in  flavor  and  in  texture,  by  a  method  involving 
organisms  essentially  different  from  those  claimed  by  Epstein 
or  Roger  as  the  cause  of  ripening.  It  is  scarcely  possible  that 
the  details  of  either  set  of  experiments  can  be  all  mistakes. 
The  fact  that  three  series  of  studies  upon  the  same  subject 
have  reached  three  quite  different  results  indicates  one  of  two 
things.  Either  the  cheeses  used  in  the  three  different  series 
of  experiments  have  been  really  different  types,  though  under 
the  same  name,  or  a  very  similar  final  product  may  be  produced 
by  different  agents.  Possibly  both  of  these  explanations  are 
needed  to  account  for  the  discrepancies.  Certain  of  our  experi- 
ments have  yielded  information  which  yields  to  the  belief  that 
each  of  the  three  lines  of  experiment  has  brought  out  part  of 
the  truth.  These  results  will  be  discussed  in  detail  later. 
There  is  good  evidence  also  that  more  than  one  type  of  cheese 
reaches  the  market  under  the  name  of  Camembert.  All  of 
them  have  sufficient  similarities  in  texture  and  appearance 
to  lead  to  classing  them  together,  but  in  flavor  and  odor  they 
show  marked  differences.  Camembert  cheeses  secured  from 
different  regions  show  much  variation.  The  study  of  the 
brands  offered  for  sale  in  several  cities  emphasizes  an  entire 
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lack  of  uniformity  among  them.  The  stage  of  ripening  makes 
a  marked  difference  in  their  appearance.  One  can  find  upon 
the  same  counter  cheeses  in  which  ripening  has  barely  become 
distinguishable  mixed  with  those  in  every  stage  of  fitness  and 
unfitness  for  use,  even  to  those  which  are  absolutely  putrid, 
and  all  are  likely  to  be  sold  as  in  prime  condition  for  the  table. 
Such  cheeses  on  the  surface  may  be  whitish  or  grayish  in  color, 
or  yellowish  to  reddish  and  may  be  dry  or  sticky  with  the 
accumulation  of  bacterial  growths.  They  may  be  practically 
odorless  or  at  least  inoffensive  to  smell,  or  they^ay  emit  very 
objectionable  odors.  These  differences  are  not  due  wholly  to 
the  degree  of  ripeness,  for  cheeses  with  very  different  appear- 
ance are  often  found  of  the  same  texture  and  flavor  within. 
Moreover,  cheeses  with  almost  identical  surface  appearance 
often  differ  decidedly  in  texture  and  flavor.  The  external  dif- 
ferences we  have  learned  are  due  chiefly  to  the  different  kinds 
of  micro-organisms  that  grow  on  the  outside  of  the  cheese, 
some  of  which  are  quite  unnecessary  to  the  production  of  the 
desired  ripening.  Consultation  with  dealers  shows  that  there 
is  no  accepted  ideal  among  them  for  Camembert  cheese,  but 
they  disagree  constantly  on  such  matters.  There  also  appears 
to  be  confusion  in  many  quarters  between  the  types  known  as 
Camembert,  Brie,  and  Isigny.  This  is  probably  due  to  the 
fact  that  the  imported  Brie  is  ripened  in  very  nearly  the  same 
way  as  Camembert,  differing  only  in  size  and  shape  and  details 
of  making,  while  the  type  we  have  discussed  as  American  Brie, 
which  includes  the  cheeses  sold  as  Isigny,  is  very  different  in 
its  appearance  and  ripening  process,  as  well  as  texture  and 
flavor.  It  has  been  shown  that  certain  makers  use  these  names 
as  practicably  interchangeable,  i.  e,,  regard  them  as  the  same 
general  type  of  cheese  moulded  at  different  sizes,  and  market- 
able at  different  degrees  of  ripeness,  and  sometimes  the  same 
cheese  exactly  is  sent  to  market  bearing  different  labels. 

The  true  Camembert  type  of  cheese  is  that  imported  from 
France.  These  are  shaped  so  that  they  fit  wooden  boxes  about 
four  and  one-half  inches  in  diameter  and  one  and  one-half  inches 
thick.  Upon  the  removal  of  their  wrappings,  the  cheeses  usually 
have  a  rather  firm  rind  about  one  eighth  of  a  inch  thick  com- 
posed of  interlaced  fungous  threads  supporting  dried  cheese. 
Within,  the  ripe  cheese  should  be  a  yellowish  cream  color  of  a 
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waxy  or  creamy  texture  often  almost  liquid  in  age,  and  with  a 
distinct  characteristic  flavor  that  is  often  not  present  in  Ameri- 
can types  even  though  they  are  labeled  Camembert. 

The  first  problems  which  we  undertook  to  study  were  scien- 
tific rather  than  purely  practical.  The  reasons  for  this  were 
two.  First,  we  were  unable  at  the  beginning  of  our  work  to 
secure  a  cheese  maker  familiar  with  the  factory  methods  of 
making  and  curing  this  type  of  cheese.  Second,  it  was  not 
our  purpose  merely  to  imitate  the  methods  in  use  in  producing 
this  cheese  in  J^rance.  This  would  have  been  hardly  worth 
while  unless  we  could  obtain  a  thorough  understanding  of  all 
the  principles  involved.  It  was  desirable  therefore  at  the  out- 
set, to  conduct  a  series  of  experiments  which  would  bear  directly 
upon  the  determination  of  these  principles,  and  this  could  be 
best  done  by  making  a  few  cheeses  under  controlled  conditions. 
In  this  way  we  reached  conclusions  upon  the  problems  involved 
which  stood  the  test  of  practical  experiment  and  which  led 
quickly  to  successful  results  when  cheese  making  was  actually 
begun.  After  securing  the  services  of  Mr.  Issajeff  we  began 
the  application  of  our  scientific  studies  to  the  practical  question 
of  cheese  ripening.  No  description  of  the  practical  method  of 
making  and  caring  for  these  cheeses  will  be  given  in  this  intro- 
ductory paper.  These  will  be  given  in  a  later  bulletin  to  follow 
shortly.  It  will  be  understood,  however,  that  the  manufacture 
of  Camembert  cheeses  is  being  now  actually  carried  on  at  the 
Storrs  Experiment  Station,  and  that  the  scientific  results  given 
here  have  been  actually  applied  to  the  process  of  manufacture. 

RIPENING  OP  CAMEMBERT  CHEESE. 

A  brief  outline  of  the  ripening  of  Camembert  cheese  is  as 
follows:  The  rennet  curd  is  first  ladled  into  forms,  filling  them 
up  to  a  depth  of  about  five  inches,  and  is  allowed  to  stand  for 
several  hours  for  draining.  During  this  time  the  curd  settles 
until  it  reaches  a  thickness  of  about  two  inches,  when  the 
cheeses  are  turned  and  allowed  to  stand  in  the  forms.  During 
the  next  twenty- four  hours  the  curd  settles  still  further,  reach- 
ing a  thickness  of  one  and  one-half  inches.  The  first  change 
affecting  the  ripening  is  the  souring  of  the  curd  which  begins 
while  the  cheese  is  in  the  forms.  In  the  course  of  two  days 
the  curd  has  become  hard  and  sout.     They  are  then  removed 
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to  the  ripening  cellar.  After  a  few  days  in  the  cellar  the  molds 
begin  to  grow  upon  their  surface.  From  this  time  until  the 
end  of  the  ripening  period  there  is  little  visible  external  change 
in  the  cheese,  except  in  the  luxuriant  growth  of  molds  and  in 
the  fact  that  during  the  later  stages  of  the  ripening;  there  com- 
monly appears  upon  the  'surface  of  the  cheese  a  brownish  red 
growth  which  is  likely  to  be  moist  and  slimy.  This  brownish 
red  growth  has  been  regarded  as  a  necessary  factor  in  the  ripen- 
ing of  cheese,  but  whether  it  has  any  necessary  connection  with 
it  we  are  as  yet  uncertain.  During  the  ripening  the  cheeses  at 
first  become  somewhat  hard  and  resistant  when  pressed  with  the 


h'lo.  14. — An  improperly  ripened  Cumembert  cheese;  the  oulcr  portion  is 
liquefied,  while  the  center  is  hard,  sour  curd. 

finger.  Later  they  soften  noticeably  and  when  they  approach 
ripeness  they  are  quite  soft  and  yield  readily  to  the  pressure  of 
the  finger.  The  ripeness  is  determined  chiefly  by  the  softness 
to  the  touch  and  is  easily  told  by  experience. 

The  ripening  changes  are  studied  by  cutting  sections  of  the 
cheese  at  various  stages.  The  photographs  show  such  stages 
of  ripening,  of  which  a  brief  epitome  is  as  follows: 

After  about  two  weeks  the  acidity  of  the  curd  begins  to  be 
noticeably  less,  especially  at  the  surface,  and  as  the  ripening 
progresses  the  acidity  in  time  disappears  as  far  as  indicated  by 
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the  test  with  litmus  paper.  Meantime  a  change  in  texture  of 
the  curd  is  evident  to  the  eye.  Beginning  at  the  outside  there 
appears  a  change  of  the  hard  curd  into  a  somewhat  softer,  waxy 
material.    This  layer  of  waxy  cheese,  beginning  at  the  surface, 


V'lii.  15.— .\  series  of  Camcmbcrt  cheeses. 
Un ripened  cheese. 

Half  ripened  cheese  with  well  developed  mokly  rind. 
Cheese  tivo-thirds  ripened,  but  with  central  mass  of  hard  curd  show 

ing  gas  holes. 
Cheese  nearly  ripe,  and  so  soft  that  [he  upper  edge  moved  from  it 

own  weigh!  during  ihe  cxposurd. 
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slowly  extends  toward  the  center  and  in  the  course  of  four  or 
five  weeks  should  reach  the  center.  In  half-ripened  cheeses 
there  will  be  found  a  layer  of  softened  consistency  on  the  out- 
side, with  a  central  mass  of  acid  curd  within,  which  has  not 
yet  been  affected  by  the  ripening  agents.  When  the  cheese  is 
completely  ripened  the  softening  extends  to  the  center  and  the 
whole  cheese,  from  the  outside  to  the  middle,  has  assumed  a 
consistency  of  moderately  soft  butter.  When  in  prime  condi- 
tion the  cheese  is  soft  enough  to  spread  upon  bread  or  crackers, 
but  not  soft  enough  to  run.  An  over  ripened  cheese,  however, 
becomes  still  softer  until  in  time  the  whole  interior  of  the  cheese 
below  the  rind  is  converted  into  a  nearly  liquid  consistency, 
which  will  run  out  of  the  cheese  readily  if  the  rind  is  broken. 
On  the  other  hand,  an  under  ripened  cheese  will  show  more  or 
less  of  the  sour  curd  in  the  center  which  has  not  been  affected 
by  the  softening  agents. 

The  cheeses  purchased  in  the  market  are  very  frequently  in 
one  of  these  two  conditions,  over-ripe  or  under-ripe.  (See 
Figs.  14  and  15). 

During  the  ripening  process  there  appears  a  peculiar  flavor 
which  is  characteristic  of  this  type  of  cheese.  The  flavor  is 
sometimes  not  noticeable  until  the  cheese  is  nearly  ripe,  so  that 
a  cheese  which  is  two-thirds  ripened  may  lack  the  flavor  in 
question.  The  final  result  is  a  cheese  with  a  firm,  moldy  rind, 
and  with  the  contents  uniformly  soft  to  the  center,  and  possess- 
ing a  characteristic,  piquant  flavor  which  is  found  in  this  type 
of  cheese  only. 

The  problems  have  been  to  determine  the  causes  of  the 
phenomena  of  ripening,  and  these  are  manifestly  three: 

1.  The  cause  of  the  original  souring  of  the  curd. 

2.  The  cause  of  the  decrease  in  the  acid  and  the  gradual 
softening  of  the  curd. 

3.  The  development  of  the  flavors. 

SUMMARY  OF  SCIENTIFIC  INVESTIGATIONS. 

Our  work  has  been  developed  along  three  scientific  lines. 
The  results  of  each  line  of  study  will  be  summarized  here,  and 
the  detailed  accounts  will  follow  in  separate  papers. 


r* 
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MYCOLOGY. 

The  constant  appearance  of  mold  in  or  upon  soft  cheeses  such 
as  Roquefort,  Camembert,  and  Brie,  has  been  referred  to  al- 
ready. The  works  of  Epstein  and  Roger  already  discussed 
give  two  views  of  their  relation  to  the  production  of  cheese. 
Epstein  believes  the  mold  entirely  unnecessary  in  the  produc- 
tion of  Camembert,  but  notes  its  presence  and  important  function 
in  the  ripening  of  Brie.  Roger,  on  the  contrary,  believes  the 
mold  to  be  really  essential  in  the  ripening  of  Camembert.  Other 
investigations  published,  record  the  constant  appearance  of  mold 
upon  Brie,  but  give  little  or  no  information  with  reference  to 
Camembert.  Popular  descriptions  of  Camembert  cheese  fac- 
tories, however,  describe  the  constant  presence  of  a  special  mold 
in  the  ripening  cellars.  The  references  to  molds  in  the  litera- 
ture of  the  subject  and  their  constant  presence  upon  the  cheeses, 
fixed  for  us  a  series  of  questions.  What  molds  are  associated 
with  Camembert  cheese  as  found  in  the  market?  Which,  if 
any  of  these,  are  essential  to  its  proper  ripening?  Exactly 
what  changes  in  the  ripening  process  result  from  fungous  ac- 
tivity ?     What  molds  are  deleterious  and  what  is  their  action  ? 

With  these  questions  in  mind  we  first  made  a  cultural  study 
of  the  floral  of  the  Camembert  cheeses  found  in  the  Ameri- 
can market.  In  this  about  twenty  molds  were  soon  found, 
isolated  in  pure  cultures  and  described.  A  more  careful  study 
of  our  cultures  with  a  comparative  examination  of  the  surfaces 
of  the  different  kinds  of  cheese  showed  that  only  a  few  of  these 
molds  were  really  common,  while  but  two  of  them  were  always 
present. 

WMth  the  organism  once  in  pure  cultures  we  next  undertook 
to  determine  what  relation,  if  any,  each  might  bear  to  the  rip- 
ening process.  Since  it  is  practically  impossible  to  make  cheeses 
entirely  free  from  other  molds,  or  bacteria,  or  both,  without 
changing  its  chemical  nature,  some  controlled  means  had  to  be 
devised  to  study  the  various  agents  of  ripening  and  the  steps 
of  the  process.  W^e  found  it  necessary  to  limit  this  compara- 
tive study  to  the  effects  of  a  small  group  of  molds.  These 
were  grown  in  pure  culture  under  known  conditions  upon 
milk,  casein,  curd,  cheeses,  and  special  media  in  order  to  deter- 
mine separately  different  phases  of  the  physiological  action  of 
the  molds.     For  this  study  we  used  i ,  the  one  we  shall  call  the 
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Camembert  mold  (Culture  No.  128);  2,  the  related  species  iso- 
lated from  Roquefort  cheese  which  we  may  call  the  Roquefort 
mold;  3,  one  species  of  Mucor;  4,  Oidium  lactis,  and  sometimes 
other  species  of  the  same  genus  Penicillium.  In  some  studies 
the  list  has  been  extended  to  a  dozen  species  in  each  experi- 
ment, because  with  the  larger  numbers,  comparison  of  charac- 
ters gives  a  better  judgment  of  the  real  nature  of  the  processes 
studied. 

The  souring  of  the  curd  as  a  consequence  of  the  presence  of 
lactic  bacteria  has  already  been  described  as  the  first  change 
after  the  cheese  is  made;  also  the  fact  that  in  Camembert  cheese 
the  lactic  acid  so  produced  later  largely  disappears,  so  that  when 
fully  ripe  such  a  cheese  commonly  has  an  alkaline  reaction  to 
litmus.  This  disappearance  of  acid  together  with  the  well- 
known  ability  of  many  molds  to  reduce  acidity,  has  been  re- 
garded as  the  main,  if  not  the  only,  function  of  the  mold  in 
ripening  cheese.  This  view  has  been  widely  quoted.  Compara- 
tive cultures  of  a  large  number  of  species  shows  that  a  very 
large  proportion  of  the  common  molds  are  able  to  neutralize,  if 
not  decompose,  lactic  acid,  but  they  do  this  in  different  degrees 
and  at  very  different  rates.  The  Camembert  mold  increases 
the  acidity  of  the  medium  during  its  first  few  days  of  growth, 
then  changes  and  reduces  acidity  for  the  remainder  of  the  period 
of  activity.  Some  other  forms  reduce  acidity  from  the  first  and 
do  it  much  more  rapidly  than  this  one.  If  this  were  the  only 
function  of  the  mold  in  cheese  ripening,  many  other  species 
should  be  equally  valuable,  or  by  working  more  rapidly,  would 
probably  be  far  more  eflFective.  This  part  of  the  ripening  then 
might  be  accomplished  by  any  one  of  a  large  number  of  forms. 

We  then  turned  our  attention  to  determining  whether  any  or 
all  of  these  fungi  acting  in  pure  cultures  possessed  the  power  to 
change  the  hard  curd  to  the  semi-liquid  or  viscous  condition  of 
the  ripened  Camembert  cheese.  A  long  series  of  cultures  upon 
sterilized  milk,  milk  agar,  and  sterilized  curd  were  prepared. 
Careful  bacterial  determinations  were  made  to  show  that  the 
cultures  were  pure.  From  these  the  following  facts  appeared : 
Sterile  milk  is  slowly  but  almost  completely  digested  by  nearly 
every  species  of  fungus  tried.  Flakes  of  curd  in  milk  agar 
plates  disappear  as  a  result  of  the  action  of  the  fungi  selected 
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for  this  experiment.  Masses  of  curd  put  in  flasks  and  steril- 
ized in  the  autoclave  until  they  seemed  almost  the  texture  of 
rubber,  became  nearly  completely  soluble  in  water  after  four 
to  six  weeks'  action  of  either  the  Camembert  or  Roquefort  mold. 
Experimental  cheeses  made  from  time  to  time  with  the  addition 
of  large  quantities  of  *  *  lactic  starter, ' '  to  exclude  other  bacteria, 
were  inoculated  with  this  mold  and  carefully  kept  pure  in  bell- 
jars.  Under  favorable  conditions  such  cheeses  assumed  the 
texture  of  ripe  Camembert  cheese  in  from  three  to  five  weeks. 
Repeated  analyses  have  shown  that  this  is  approximately  the 
same  kind  of  digestion  as  is  found  in  the  ordinary  Camembert 
cheese.  These  pure  culture  experiments  have  thus  shown  that 
this  species  of  mold  possesses  the  ability  to  change  the  texture 
of  curd  to  the  texture  of  ripe  cheese  in  the  period  of  time  re- 
corded by  the  makers  of  such  cheese  as  necessary  for  the  ripen- 
ing of  Camembert. 

How,  then,  is  such  a  result  accomplished?  Johan  Olsen  in 
describing  the  Swedish  *  *  Gammelost '  *  declares  that  "He  who 
eats  Gammelost  eats  truly  more  mold  than  cheese.*'  In  other 
words,  he  believes  that  in  its  ripening  process  the  changes  are 
due  to  the  complete  penetration  of  the  cheese  by  fungous  threads 
which  act  directly  to  change  its  character.  Gammelost  would 
then  be  fungus  flavored  with  cheese.  But  cultural  studies  and 
careful  microscopic  examination  of  hundreds  of  sections  from  a 
number  of  different  Camembert  cheeses  show  that  our  problem 
is  very  different.  In  Camembert  cheese  the  mold  forms  a  felted 
mass  of  hyphae  upon  the  surface  and  penetrates  perhaps  one- 
sixteenth  of  an  inch  into  the  curd.  It  never  reaches  even  one- 
third  of  the  distance  to  the  center  of  the  cheese,  while  its  spores 
are  borne  only  upon  the  surface.  This,  together  with  a  very 
thin  outer  layer  of  curd,  constitutes  the  rind  of  the  cheese. 

Further,  our  experiments  referred  to  above  show  also  that 
on  sterile  milk  the  mold  forms  colonies  floating  upon  the  sur- 
face only,  vvhile  a  mass  of  curd  in  the  bottom  of  the  tube,  fully 
two  inches  away  from  the  nearest  fungous  thread,  may  still 
continue  to  be  digested.  It  is  clearly  impossible  to  attribute 
these  marked  d^igestive  effects  at  such  distances  to  the  direct 
action  of  the  fungous  threads  upon  the  medium.  From  simi- 
larity to  other  known  processes,  the  presumption  arises  that 
these  are  the  result  of  the  secretion  of  enzymes  by  the  mold. 
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To  test  the  validity  of  this  hypothesis  a  set  of  cultures  were 
grown  for  a  long  time  on  Raulin's  fluid,  then  examined  by 
the  chemist.  The  presence  of  an  enzyme  capable  of  digesting 
proteid  was  satisfactorily  demonstrated.  We  have,  therefore, 
shown  by  pure  culture  methods  that  the  Camembert  mold  (Peni- 
cillium  candidum?)  is  not  only  capable  of  changing  the  acidity 
of  the  curd,  but  is  able  also  to  cause  such  changes  of  the  curd 
as  will  account  for  the  texture  of  the  ripe  cheese  and  that  this 
result  is  due  to  the  secretion  of  an  enzyme. 

A  cheese  ripened  by  this  mold  alone  is  white,  soft,  creamy, 
and  entirely  palatable,  but  is  wanting  in  color  and  completely 
lacks  the  peculiar  flavor  for  which  Camembert  cheese  is  sought 
in  the  market.  After  repeated  tests  had  shown  the  same  result, 
we  began  to  seek  for  some  other  organism  capable  of  producing 
the  desired  flavor.  The  discovery  of  this  flavor  in  certain  ex- 
perimental Cheeses  at  this  time  was  followed  by  their  immediate 
microscopic  examination  which  showed  the  presence  of  the 
second  of  the  two  fungi  originally  found  on  Camembert  cheese. 
This  mold,  the  well-known  and  universally  distributed  Oidium 
(or  Oospora)  lacHs  had  been  discarded  from  much  of  our  work 
on  account  of  some  failures  and  objectionable  results.  We  now 
found  that  the  inoculation  of  this  organism  upon  cheeses  par- 
tially ripe  and  lacking  flavor  would  lead  to  the  production  of 
the  flavor  distinctly  in  a  very  few  days.  Although  from  its 
habits  of  growth  its  development  upon  cheese  is  nearly  always 
accompanied  by  rapid  multiplication  of  bacteria,  this  seemed 
good  circumstantial  evidence  that  Oidium  lactis  has  something 
to  do  with  the  flavor  of  Camembert  cheese.  Additional  evi- 
dence is  found  in  the  fact  that  the  examination  of  properly 
flavored  ripe  cheese  of  our  own  make  and  from  the  market  has 
never  failed  to  show  the  presence  of  Oidium  lactis,  and  it  has 
never  been  shown  to  be  present  upon  ripe  cheeses  without  the 
flavor  being  present  also.  The  great  difl&culty  surrounding 
complete  proof  of  the  agency  of  a  particular  organism  in  pro- 
ducing flavor  lies  in  the  fact  that  the  flavors  do  not  begin  to 
appear  until  the  acidity  of  the  curd  is  much  reduced  and  the  di- 
gestion attributed  in  our  work  to  the  Penicilliuni  has  advanced 
considerably.  Flavors,  the  chemists  tell  us,  are  associated 
with  the  '*end  products  of  digestion."  When  ripening  has 
reached  such  a  stage  as  to  permit  flavor  formation,  the  growth 
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of  Oidium  upon  the  surface  of  a  cheese  usually  becomes  com- 
plicated by  the  development  of  surface  bacteria  which  becomes 
possible  at  about  that  time  on  account  of  the  reduction  of  the 
acidity.  A  final  conclusion  as  to  whether  or  not  Oidium  lactis 
alone  produces  the  flavor  will  depend  upon  an  exhaustive  test 
of  those  bacteria  so  constantly  associated  with  it.  The  bacteri- 
ologists, as  will  be  seen  later,  have  shown  that  few  bacteria  ex- 
cept lactic  species  are  found  within  the  cheese  and  none  of  them 
seem  able  to  produce  flavor.  The  production  of  flavor  by  bac- 
terial action  would  then  depend  entirely  upon  such  bacteria  as 
might  grow  upon  the  surface  of  the  cheese.  In  addition  to  the 
evidences  already  mentioned  it  is  found  that  a  cheese  entirely 
covered  by  a  good  growth  of  the  Camembert  mold  evaporates 
water  rapidly  and  develops  a  hard,  dry  rind,  so  dry  as  to  obstruct 
the  entrance  of  bacteria  from  without.  In  certain  of  such 
cheeses,  into  which  Oidium  was  inoculated  at  the  time  of  mak- 
ing, the  characteristic  flavors  finally  appeared  without  the  asso- 
ciation of  the  reddish  slimy  surface  so  commonly  seen.  Further 
many  cheeses  made  and  ripened  entirely  without  Oidium  lactis 
have  in  their  later  stages  become  covered  with  bacteria  which 
produced  the  surface  appearances  so  often  described,  but  failed 
entirely  to  develop  the  typical  flavor.  In  the  light  of  the  bac- 
teriological proof  that  the  interior  of  the  cheese  is  practically  a 
pure  culture  of  lactic  organisms,  the  production  in  some  cases 
of  both  the  flavor  and  texture  of  properly  ripened  Camembert 
cheese  without  a  rich  surface  growth  of  bacteria,  is  verj'  good 
circumstantial  evidence  that  Oidium  has  some  function  in  pro- 
ducing the  flavor. 

A  cheese  inoculated  with  Camembert  Penicillium  will  not 
begin  to  show  delicate  white  threads  of  mold  for  about  three 
days.  The  mold  develops  rapidly  from  that  time  until  by  the 
tenth  day  (sometimes  by  the  seventh  or  eighth)  the  cheese  is 
usually  covered  entirely  by  a  pure  white  cottony  mass  of  threads 
forming  a  layer  possibly  one-eighth  of  an  inch  deep.  With  the 
ripening  of  the  spores  or  conidia  the  color  gradually  changes 
to  a  greenish  gray.  This  change  is  completed  during  the 
third  week  usually,  and  no  growth  seems  to  take  place  after- 
ward. During  the  later  stages  of  mold  growth  large  drops  of 
water  are  excreted  by  the  mold  and  evaporate  from  the  surface. 
The  mold  therefore  has  a  rather  definite  period  and  course  of 


THE  CAMEMBKRT  TYPB.  OF  SOFT  CHEESE.  63 

development.  During  that  time  it  seem?  to  be  so  thoroughly 
adapted  to  thrive  upon  cheese  as  to  exclude  almost  every  other 
form,  but  after  its  cycle  of  development  is  complete,  it  may  be 
followed  by  other  species  which,  if  present  before,  are  held  in 
check  by  the  more  vigorous  species. 

One  more  phase  of  the  mold  problem  perhaps  belongs  in  this 
preliminary  paper.  Efforts  have  been  made  to  find  whether  it 
is  possible  to  substitute  other  varieties  or  species  of  the  same 
genus  of  fungi  for  the  one  we  have  been  using.  For  such 
studies  the  mold  of  Roquefort  cheese  has  been  carried  as  a  check 
upon  our  work  in  numerous  experiments.  One  other  variety 
of  Penicillium  differing  only  in  that  it  never  changes  color,  but 
remains  pure  white,  has  been  tested.  Cheeses  have  been  made 
with  these  three  and  several  other  related  species.  The  Roque- 
fort Penicillium  grows  strongly  and  rapidly  upon  cheese  but  its 
presence  always  causes  a  bitter  taste  which  remains  pronounced 
during  the  period  of  four  or  five  weeks  necessary  for  the  ripen- 
ing of  Camembert.  So  strong  is  this  effect  that  the  presence 
of  a  colony  of  this  mold  less  than  an  inch  in  diameter  may  often 
be  detected  by  the  taste  of  the  cheese  two  inches  away.  The 
pure  white  Penicillium  in  its  ordinary  reactions  to  culture  media 
seems  to  be  identical  with  the  Camembert  mold,  but  when 
tested  upon  over  one  hundred  cheeses,  produced  a  texture  so 
entirely  different  from  the  other  as  to  make  the  product  entirely 
worthless.  It  seems  most  surprising  that  two  forms,  so  closely 
related  in  structure  and  in  every  reaction  studied,  should  pro- 
duce such  different  results  in  cheese  ripening.  Several  other 
forms  have  been  tried.  Some  produce  pigments  which  discolor 
the  cheese.  Some  produce  bad  flavors.  A  set  of  four  species 
although  allowed  to  grow  for  a  period  of  six  weeks,  produced 
no  softening  of  the  curd.  In  two  of  these  cheeses  especially 
it  was  found  that  the  curd  was  still  sour  and  little  changed  less 
than  one-fourth  of  an  inch  below  the  colonies  of  the  fungus. 
The  four  cheeses  ^sed  in  this  experiment  belonged  to  a  set  of 
twenty,  sixteen  of  which  ripened  readily  in  the  ordinary  way. 
Sets  of  cheeses  made  from  the  same  milk  and  treated  alike  rip- 
ened quite  uniformly  as  a  rule.  Of  this  set,  sixteen  ripened  in 
the  usual  manner  when  acted  upon  by  Camembert  Penicillium. 
Four  inoculated  with  other  Penicillia  refused  to  soften.  Such 
a  result  shows  that  neither  the  molds  used  nor  the  bacteria  and 
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enzymes  otherwise-  present  were  capable  of  producing  the 
texture  of  Camembert  cheese  in  four  cheeses  of  a  series,  the 
remainder  of  which  were  readily  ripened  normally. 

BACTERIOLOGY. 

The  universal  presence  of  bacteria  in  all  dairy  products 
suggests,  of  course,  that  they  may  play  an  important  part  in 
the  ripening  of  our  cheese.  In  the  various  scientific  accounts 
of  Camembert  cheese  bacteria  are  always  mentioned,  and  both 
Epstein  and  Roger  attributed  to  their  action  a  considerable  part 
of  the  ripening  and  flavor  production.  Our  own  preliminary 
studies  of  the  niarket  cheeses  always  showed  the  presence  of 
bacteria  in  great  number  and  in  considerable  variety.  It  was 
manifest  that  most  of  these  were  purely  incidental  organisms 
not  contributing  at  all  to  the  ripening.  In  the  study  of  these 
bacteria  the  following  questions  have  been  kept  in  mind. 
Which  kinds  of  bacteria  are  always  found  and  which  are  only 
occasionally  present?  Which  kinds  of  bacteria  are  present  in 
fresh  cheese?  Which  kinds  of  bacteria  grow  during  the  ripen- 
ing? Do  any  of  these  bacteria  produce  the  Camembert  flavor? 
Do  the  bacteria  contribute  to  the  chemical  changes  that  occur 
during  the  ripening?  Part  of  these  questions  we  have  already' 
answered,  but  part  of  them  require  further  study. 

We  first  made  a  bacteriological  study  of  a  considerable  num- 
ber of  ripened  cheeses,  isolating  all  species  of  bacteria  that  could 
be  found.  Except  that  lactic  bacteria  were  always  found,  this 
work  gave  no  significant  results.  We  were  somewhat  surprised 
to  find  that  the  group  of  bacteria  that  digest  proteids  (i.^.  lique- 
fiers)  were  commonly  entirely  absent.  We  had  anticipated 
finding  them  in  large  numbers,  inasmuch  as  the  cheese  is  so 
evidently  a  digested  product.  This  absence  in  large  numbers 
suggested  that  the  digestive  agent  must  be  looked  for  elsewhere 
than  in  bacterial  action. 

Our  search  for  a  flavor-producing  bacterium  has  thus  far 
been  equally  unsuccessful.  Epstein  states  that  by  inoculating 
into  a  casein  solution  one  of  the  bacteria  he  isolated  from 
Camembert  cheese,  he  obtained  a  typical  flavor.  We  have  been 
unable  to  find  such  a  bacterium.  We  have  carefully  studied  the 
action  upon  milk  of  the  organisms  isolated  from  cheeses  in  the 
hope  of  finding  a  flavor-producing  bacterium,  but  have  thus  far 
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been  uoable  to  find  one.  We  have,  however,  found  bacteria 
that  produce  flavors  that  remind  us  of  the  American  Brie,  and 
of  other  flavors  associated  with  some  samples  of  cheese,  but  none 
that  give  the  typical  Camembert  flavor.  We  are  at  present 
inclined  to  think  that  this  flavor  must  be  sought  in  some  other 
line  as  has  been  shown  in  the  previous  pages. 

The  study  of  the  growth  of  bacteria  in  the  cheese  during  the 
ripening  is  very  interesting  and  significant.  W^e  have  studied 
this  problem  in  cheeses  made  with  and  without  a  lactic  starter. 
The  cheeses  made  with  a  lactic  starter  are  more  uniform  in 
ripening.  Experience  has  shown  that  we  can  with  greater  cer- 
tainty obtain  a  first-class  cheese  if  we  use  such  a  starter.  For 
this  reason  the  study  of  the  bacteria  in  such  cheeses  is  especially 
significant.  The  results  are  very  simple  for  they  are  an  exact 
repetition  of  what  occurs  in  souring  milk  as  has  been  already 
shown.  (Conn  and  Esten,  Rep.  Storrs  Sta.  1901-2.)  At  the 
outset  there  is  commonly  a  small  variety  of  bacteria  present, 
which  develop  for  a  short  time.  But  in  a  few  hours  the  lactic 
bacteria  get  the  upper  hand  and  all  other  species  practically  dis- 
appear. After  about  two  days  the  cheeses  contain  a  practically 
pure  culture  of  lactic  bacteria.  These  increase  in  numbers  until 
they  are  about  900,000,000  per  cubic  centimeter,  and  remain 
at  about  this  number  during  the  ripening,  somewhat  falling 
off  toward  the  end.  In  these  cheeses  there  is  no  growth  of 
liquefying  bacteria  to  which  might  be  attributed  such  digestive 
action.  There  are  commonly  a  few  of  these  at  the  start  but 
they  never  multiply  so  that  they  become  abundant  enough  to 
lead  to  the  supposition  that  they  are  likely  to  play  any  part 
in  the  ripening.  Moreover,  as  mentioned  above,  the  ripening 
of  these  cheeses  proceeds  from  the  surface  inward,  a  fact  that 
indicates  that  the  ripening  agents  are  chiefly  or  wholly  on  the 
surface. 

These  facts  are  rendered  more  significant  by  the  bacteriological 
study  of  one  set  of  twenty  cheeses  that  were  made  without  lactic 
starter.  In  these  cheeses  the  lactic  bacteria  never  obtained  such 
a  complete  ascendency  over  the  other  species  as  where  a  starter 
was  used.  While  they  became  very  abundant  we  found  that 
certain  liquefying  bacteria  multiplied  and  remained  in  consider- 
able number  to  the  end  of  the  ripening.  The  presence  of  large 
numbers  of  such  enzyme-producing  bacteria  during  the  ripening 
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suggests  they  may  have  contributed  to  the  process.  It  was  es- 
pecially significant  to  find  that:  i.  This  cheese  ripened  in  the 
center  before  it  did  on  the  outer  edge,  as  would  be  expected  if 
the  bacterial  enzymes  aided  in  the  ripening.  2.  The  final  pro- 
duct was  in  flavor  and  texture  not  very  different  from  the  more 
typically  ripened  cheeses.  This  would  seem  to  suggest  that 
while  the  normal  ripening  is  not  due  to  the  bacteria  or  enzymes 
in  the  body  of  the  cheese  but  to  the  organisms  on  the  surface, 
under  some  circumstances  the  former  may  materially  contribute 
to  the  process,  and  while  producing  a  somewhat  abnormal  rip- 
ening, will  give  in  the  end  a  similar  result. 

From  the  facts  thus  outlined  we  have  reached  the  conclusion 
that  the  bacteria  in  the  body  of  the  cheese  are  in  normallj^ 
ripening  cheeses  concerned  only  in  the  souring  of  the  curd  as 
preparatory  to  the  later  changes.  This  leads,  naturally,  to  the 
study  of  the  organisms  present  in  the  outer  layers.  This  rind 
contains  a  variety  of  molds  and  bacteria.  The  presence  of 
certain  molds  in  the  rind  of  every  Camembert  cheese  examined 
suggested  from  the  first  that  they  must  be  important  agents  in 
the  ripening  process.  This  has  been  demonstrated  in  the  pre- 
ceding section;  but  this  rind  also,  under  most  circumstances 
contains  many  bacteria.  Our  study  of  these  bacteria  and  their 
actions  is  not  yet  complete.  We  have  as  yet  no  good  evidence 
that  their  action  is  necessary  to  the  production  of  a  first-class 
product.  That  they  occasionally  modify  the  final  cheese  is 
quite  certain,  and  we  are  also  convinced  that  they  play  an 
important  part  in  the  ripening  of  the  type  we  have  called  the 
American  Brie.  Whether  they  have  any  influence  on  the  pro- 
duction of  the  typical  Camembert  flavor  can  only  be  determined 
by  subsequent  experiments.* 

It  should  be  finally  stated  that  the  surface  of  the  ripening 
cheeses  very  frequently  becomes  covered  by  an  abundant  growth 
of  yeast,  a  phenomenon  which  the  makers  call  '*  sweating.  * ' 

*  Since  the  above  was  in  type  we  have  received  from  France  throush  the  Dairy 
Division  of  the  Bureau  of  Animal  Industry  a  set  of  cheeses  selected  and  forwarded  by 
M.  Georges  Roger  accompanied  by  a  letter  giving  data  ns  to  age  and  condition  of 
ripeness.  Studies  from  the  surface  of  these  cheeses  have  shown  the  presence  of  the 
same  Feuicillium  we  are  using,  of  Gidium  lactis,  and  of  the  same  species  of  bacteria 
which  appear  on  our  cheeses  and  contamination  with  the  same  other  molds  we  have 
met.  These  bacteria  on  the  older  cheeses  formed  reddish-brown  slime  almost  entirely 
covering  the  cheese.  Systematic  tests  of  these  red  slime  producing  bacteria  arc  being 
made  to  ascertain  what  effect  they  may  really  have  upon  the  ripening  of  the  cheese. 
Cultures  made  from  the  interior' of  the  cheese  showed  practically  pure  cultures  of 
lactic  organisms  as  in  our  own  cheese.  These  results  suggest  that  we  have  the  same 
organisms  as  M.  Roger,  though  under  different  names. 
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At  present  we  have  no  grounds  for  believing  that  this  has  any 
influence  upon  the  ripening  unless  it  be  to  check  in  a  slight 
degree  the  drying  of  the  surface  of  the  cheese. 

CHEMISTRY. 

The  chemical  composition  of  a  normal  Camembert  cheese  is 
quite  well  known  and  considerable  work  in  this  line  has  been 
done.  This  work,  however,  is  not  of  much  help  in  studying 
the  changes  that  take  place  during  the  ripening  process  and 
makes  it  necessary  to  go  over  the  same  ground  that  has  been 
covered  in  the  work  done  on  Cheddar  cheese. 

The  great  difference  in  the  making  and  ripening  of  Cheddar 
and  Camembert  cheese  soon  made  it  apparent  that  an  entirely 
different  set  of  factors  are  at  work  and  that  the  chemical  side 
of  the  investigation  opened  a  field  which  would  require  consid- 
erable time  to  complete. 

We  have  undertaken  to  follow  the  chemical  changes  which 
render  the  insoluble  curd  of  a  newly  made  cheese  into  soluble 
forms  found  in  a  cheese  ready  for  consumption;  to  isolate  and 
study  the  enzyme  or  enzymes  which  cause  these  changes;  to 
investigate  the  changes  which  concern  the  production  of  the 
peculiar  flavor  which  is  characteristic  of  Camembert  cheese; 
and  to  show  the  relation  which  each  of  the  constituents  of  a 
newly  made  cheese  bears  to  the  ripening  process. 

Up  to  the  present  time  all  our  attention  has  been  given  to 
work  upon  the  nitrogen  constituents  of  the  cheese.  This  was 
because  of  an  early  belief,  confirmed  later  to  some  extent,  that 
the  fat  plays  a  secondary  part  in  the  ripening  and  in  the  de- 
velopment of  the  flavor  in  Camembert  cheese. 

The  market  product  was  first  studied  to  establish  a  standard. 
This  was  secured  from  the  analysis  of  a  number  of  imported 
cheeses.  Our  cheeses  compared  favorably  with  these,  yet  we 
hope  to  obtain  improvement  by  a  slight  modification  in  our 
methods  of  making  and  in  handling  the  cheeses  in  the  ripening 
cellar  (/.  e.  acidity,  humidity,  temperature,  and  washing  the 
cheeses). 

The  first  change  is  the  precipitation  of  the  casein  of  the  milk 
by  rennet.  This  precipitate  or  coagulum  carries  down  with  it 
most  of  the  fat  and  some  of  the  milk  sugar.  The  sugar  is 
changed  in  a  few  days  by  bacteria  into  lactic  acid,  rendering  the 
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curd  distinctly  acid  in  reaction  to  litmus.  The  fat  undergoes 
some  slight  changes,  but  the  precipitated  casein  undergoes  a 
very  marked  modification. 

Practically  no  change  takes  place  in  the  cheese,  except  the 
development  of  acid  during  the  first  twelve  days.  Then  the 
curd  begins  to  soften  and  is  gradually  changed  from  an  insolu- 
ble lump  into  a  soft,  creamy  mass,  almost  entirely  soluble  in 
water.  This  change  starts  at  the  outside  and  progresses  in- 
ward towards  the  center  until  the  whole  mass  has  been  acted 
upon. 

This  change  in  the  curd  is  probably  due  to  one  or  more  en- 
zymes produced  by  the  molds  growing  on  the  cheese.  These 
enzymes  begin  their  activity  at  about  the  fruiting  time  of  the 
molds  (about  the  twelfth  day).  They  have  not  been  separated 
as  yet,  but  the  evidence  at  hand  seems  to  indicate  the  presence 
of  both  tryptic  and  peptic-like  enzymes. 

Some  idea  of  the  changes  that  take  place  can  be  obtained 
from  the  following  table: 
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*  This  series  of  cheeses  went  bad  with  bacteria  after  this  sample  was  taken.    For 
comparison  the  analysis  of  another  cheese,  No  14,  is  given, 
t  Not  determined. 
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GENERAL  CONCLUSIONS. 

Although  the  results  of  these  three  lines  of  work  are  still  in- 
complete, some  conclusions  have  thus  been  reached  which  bear 
directly,  upon  the  practical  problems.  These  conclusions  have 
been  put  to  the  test  of  constant  use  since  the  establishment  of 
our  ripening  cellar,  and  have  brought  a  much  better  understand- 
ing of  the  problems  involved  than  was  before  available. 

It  has  been  conclusively  shown  that  the  making  of  Camem- 
bert  cheese  is  not  dependent  upon  unique  conditions  obtainable 
only  in  very  restricted  localities,  but  rather  upon  securing  the 
proper  cultures  and  conditions  which  are  possible  almost  any- 
where. Cheeses  made  at  this  station  have  been  compared  with 
the  best  imported  goods  obtainable  in  America  and  pronounced 
practically  identical,  not  only  by  members  of  the  force,  but  by 
importers  and  connoisseurs  who  have  eaten  this  type  abroad. 
These  cheeses  are  in  no  way  inferior  in  texture  or  flavor  to  the 
best  market  article.  They  have  been  ripened  by  inoculation 
with  pure  cultures  and  have  been  watched  constantly  and  tested 
by  the  bacteriologists,  the  chemist,  and  the  mycologist  at  every 
stage  of  their  ripening.  The  element  of  chance  is  thus  ex- 
cluded from  the  result.  The  organic  agents  involved  are  known. 
The  difi&culties  encountered  in  the  attempts  to  establish  this 
brand  of  cheese  making  in  the  past  have,  therefore,  been  due 
to  insufficient  knowledge  of  the  molds  and  bacteria  involved  in 
the  process,  rather  than  to  failure  in  obtaining  any  peculiar 
conditions  or  the  proper  milk. 

Our  practical  work  also  proves  that  it  will  be  possible  to  con- 
trol the  ripening  to  such  an  extent  as  to  produce  a  more  uni- 
form product.  It  has  been  the  practice  of  the  makers  in  the 
past  to  provide  suitable  conditions  and  then,  as  one  has  put  it, 
let  **  nature  do  the  ripening."  As  a  consequence  of  this  **  hit 
or  miss'*  way  of  doing  things,  some  cheeses  are  inoculated  with 
the  proper  cultures  from  the  first,  some  bear  one  organism  and 
not  the  other  necessary,  while  wrong  species  of  bacteria  and 
mold  very  commonly  grow  in  or  upon  the  cheeses,  so  that  the 
final  results  are  very  uncertain.  This  accounts  in  a  large  meas- 
ure for  the  variation  in  appearance,  texture  and  flavor  of  such 
cheeses,  and  is  apparently  responsible  for  the  differences  between 
the  imported  and  the  American  made  types.  It  became  evi- 
dent very  early  that  uniformity  depends  upon  the  controlling 
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of  the  growth  of  bacteria  and  molds  from  the  time  the  cheese  is 
made  until  the  close  of  the  ripening.  This  pointed  to  inocula- 
tion as  the  best  means  of  reaching  the  desired  result.  Experi- 
ence has  justified  this  conclusion  at  every  step.  The  use  of 
lactic  starters  in  butter  making  had  already  established  a  simple 
means  of  controlling  the  development  of  bacteria.  The  control 
of  the  molds  was  a  more  difficult  problem,  inasmuch  as  there 
are  at  least  two  different  molds,  and  to  obtain  a  desired  result 
depends  upon  keeping  the  proper  balance  between  these  two 
organisms  growing  upon  the  same  surface,  but  having  different 
functions.  We  have  learned  that  by  varying  the  conditions 
and  growth  of  the  Penicillium  we  can,  to  a  large  extent,  con- 
trol the  development  of  the  other  mold.  Oidium  will  not  grow- 
profusely  upon  a  cheese  already  covered  with  the  white  mold, 
and  by  developing  a  luxuriant  growth  of  the  latter  we  can  hold 
the  former  largely  in  check.  Cheeses  in  which  the  Oidium  has 
not  developed  abundantly  are  mild  in  flavor  or  lacking  entirely  in 
the  typical  Camembert  flavor.  We  have  succeeded  in  producing 
cheeses  perfectly  ripened  so  far  as  texture  is  concerned,  but 
flavorless;  others  with  the  flavor  distinctly  developed  but  mild, 
and  others  again  with  a  strongly  developed  Camembert  flavor. 
Our  experiments  thus  far  seem  to  show  that  by  controlling  the 
growth  of  these  two  molds  we  can  control  both  ripening  and 
flavor  production,  although  as  above  suggested  we  have  not 
yet  absolutely  excluded  the  possibility  that  bacteria  may  play 
some  part  in  the  process  of  flavor  production. 

The  important  practical  problem  then  appears  to  be  to  devise 
methods  of  treatment  that  will  enable  the  cheese  maker  to  con- 
trol the  growth  of  micro-organisms,  and  primarily  the  lactic 
bacteria  and  two  species  of  molds.  The  control  of  the  first  pro- 
cess of  souring  of  the  curd  is  very  easy.  It  is  only  necessary  to 
apply  here  the  method  now  so  wndely  used  in  cream  ripening, 
the  inoculation  of  the  milk  with  lactic  starters.  These  starters, 
if  placed  in  fresh  milk,  ensure  a  proper  souring  with  perfect 
uniformity. 

The  control  of  mold  growth  is  a  more  difficult  matter,  because 
of  the  great  likelihood  that  the  cheeses  in  handling  will  become 
inoculated  on  the  surface  wnth  other  than  the  desired  organisms. 
The  solution  of  the  problem,  however,  appears  to  be  found  in 
proper  attention  to  three  factors. 
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1 .  The  inoculation  of  the  cheese  at  the  proper  stage  with  a 
comparatively  large  quantity  of  the  spores  of  the  desired  organ- 
isms. At  just  what  stage  the  inoculation  should  be  made  and 
in  what  way  we  are  not  at  present  prepared  to  say.  The  ques- 
tion of  direct  inoculation  of  cheese  with  two  molds  as  a  means 
of  controlling  ripening  is  an  entirely  new  one  in  the  discussion 
of  this  cheese  problem.  The  practice  of  the  factories  has  been 
to  allow  the  cheese  to  develop  the  proper  mold  after  entering 
the  ripening  room.  But  there  seems  to  be  a  good  reason  for  a 
change  in  this  particular.  Milk  as  it  reaches  the  factory  already 
contains  the  germinating  spores  of  many  species  of  fungi.  Some 
of  these  forms  develop  even  more  rapidly  than  the  ones  essen- 
tial to  our  purpose.  The  proper  mold  has  never  been  found  by 
us  in  thousands  of  cultures  of  milk  as  it  comes  from  the  barn, 
while  undesirable  species  are  very  common.  If  the  Penicillium 
essential  to  cheese  ripening  is  to  take  and  maintain  the  ascend- 
ency in  the  ripening  process,  it  is  imperative  that  it  should 
begin  to  grow  as  soon  as  the  cheese  is  made.  Although  further 
experience  is  necessary  to  determine  the  best  time  and  manner 
of  the  introduction  of  the  molds,  we  are  convinced  that  their 
early  introduction  gives  advantages  more  than  compensating 
for  the  additional  labor  involved. 

2.  The  cleanliness  of  the  ripening  cellar.  The  cheeses  re- 
main in  the  ripening  cellar  from  four  to  five  weeks,  where  the 
conditions  are  kept  ideal  for  mold  growth.  If  the  walls,  shelves 
or  floors  are  allowed  to  become  covered  with  a  growth  of  miscel- 
laneous molds,  their  spores  are  sure  to  reach  the  cheeses  and 
are  then  liable  to  produce  trouble.  The  remedy  for  this  is 
cleanliness  in  the  ripening  room.  Special  care  should  be  taken 
to  prevent  the  growth  of  undesirable  molds. 

3.  The  treatment  of  the  cheese  in  the  cellar.  We  have 
learned  that  variations  in  moisture  and  temperature  of  the 
ripening  cellar,  and  different  methods  of  handling  the  cheeses 
all  greatly  influence  the  growth  of  the  molds  and  bacteria.  A 
perfectly  uniform  method  of  handling  is  therefore  necessary  for 
perfect  uniformity  in  results.     Differences  in  little  matters  of 
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detail  are  found  in  the  treatment  of  cheeses  in  different  facto- 
ries, and  these  become  the  basis  of  each  maker's  brand.  Some 
wash  their  cheeses,  others  do  not.  Some  turn  them  more  often 
than  others.  Some  send  them  to  the  market  in  a  greener  con- 
dition than  others. 

In  this  introductory  paper  only  the  general  principles  can  be 
outlined,  and  we  hope  to  follow  this  paper  shortly  with  another 
giving  in  detail  the  actual  methods  of  making  and  handling, 
which  we  have  found  most  successful  in  producing  the  best 
product. 
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CAMEMBERT  AND  ROQUEFORT. 

It  has  been  shown  in  a  previous  bulletin  that  certain  fungi 
are  the  active  agents  indispensable  to  the  ripening  of  Camem- 
bert cheese.  The  general  results  and  the  data  upon  which  they 
rest  are  there  discussed.  The  more  special  mycological  studies 
involving  several  lines  of  work  remain  to  be  brought  out  in 
greater  detail.  These  fall  naturally  under  two  heads:  (i)  The 
physiological  studies  of  the  functions  of  particular  species  in 
the  ripening  processes  of  Camembert,  Roquefort,  and  certain 
related  types  of  cheese.  (2)  The  classification  and  descrip- 
tion of  these  and  other  forms  occurring  in  dairy  work.  This 
paper  will  include  the  work  that  has  been  done  under  the  first 
head  only.  The  description  of  the  dairy  fungi  occurring  will 
be  reserved  for  another  paper. 

*  The  experiments  in  cheese  making  are  conducted  in  cooperation  with  the  Dairy 
Division  of  the  Bureau  of  Animal  Industry,  United  States  Department  of  Agriculture. 

L.  A.  Clinton. 
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CAMEMBERT.      RESUME  OF  PREVIOUS  PAPERS. 

The  biological  conditions  and  the  physical  changes  encoun- 
tered in  the  production  of  a  Camembert  cheese  from  market 
milk  may  be  restated  from  our  former  bulletin  as  a  basis  for 
defining  the  special  problems  of  the  mycologist. 

Milk  as  ordinarily  received  contains  bacteria  of  many  species 
and  the  germinating  spores  of  numerous  fungi  from  the  stable 
and  from  the  food  of  the  cattle.  When  such  milk  is  curdled 
for  cheese  making,  representatives  of  all  of  these  species  are  en- 
closed in  the  mass  or  coagulum.  Freshly  made  cheese  from 
this  curd,  then,  may  contain  any  species  of  mold  or  bacterium 
found  in  the  locality,  which  is  capable  of  living  in  milk  or  its 
products.  The  first  step  in  the  ripening  of  a  Camembert  cheese 
is  the  production  of  lactic  acid.  The  lactic  bacteria*  very  soon 
increase  their  rate  of  multiplication  so  enormously  as  to  become 
entirely  dominant.  The  acid  produced  by  these  forms  soon 
reaches  a  per  cent,  sufficiently  high  to  restrict  the  further 
growth  of  nearly  every  other  species  of  bacteria,  and  even  to 
eliminate  the  organisms  themselves  when  present.  In  a  time 
varying  from  a  few  hours  to  three  or  four  days,  according  to 
the  proportional  numbers  of  these  antagonistic  species  at  the 
start,  further  bacterial  growth  seems  to  be  entirely  stopped. 
Bacterial  development  can  not  begin  again  until  this  acidity  is 
reduced  below  the  critical  point  for  the  species  involved  and 
even  then,  since  the  acid  is  neutralized  on  the  outside  first,  for 
most  species,  it  begins  at  the  surface  and  works  slowly  inward. 
The  uncertainties  due  to  the  presence  of  many  species  of  bacteria 
in  the  milk  are  in  this  way  avoided  by  the  natural,  simple  and 
practically  universally  successful  process  of  souring. 

♦  Storrs  Agricultural  Experiment  Station  Bulletin  No.  35.  p.  25. 
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The  further  ripening  of  a  Camembert  cheese  is  attended  by 
a  gradual  reduction  of  this  acidity  until  the  ripe  cheese  is 
usually  alkaline  to  litmus.  At  the  same  time  the  mold  action 
produces  chemical  changes  in  the  mass  of  curd,  which  in  from 
three  to  five  weeks  reduce  the  previously  insoluble  mass  to  a 
high  percentage  of  solubility  in  water.  In  the  latter  stages  of 
this  ripening,  compounds  are  formed  which  give  the  character- 
istic odors  and  flavors  to  this  type  of  cheese.  Associated  with 
these  chemical  changes  there  is  a  progressive  physical  change 
from  the  firm  curd  to  a  soft  buttery  or  even  semi-liquid  texture, 
characteristic  of  ripe  cheese.  The  biological  problems  then 
were,  in  general,  the  determination  of  what  organisms  cause: 

1.  The  changes  in  the  acidity  of  the  curd. 

2.  The  changes  in  the  casein  with  the  associated  changes  in 
the  physical  character  of  the  cheese. 

3.  The  production  of  the  flavors. 

4.  The  recognition  and  control  of  deleterious  species. 

CULTURE  MEDIA  AND  METHODS. 

The  common  dairy  fungi  grow  readily  upon  any  of  the 
standard  culture  media.  Among  the  media  us^d  have  been 
peptone  agar,  whey  gelatine,  sugar  gelatine  with  or  without 
the  addition  of  litmus,  milk  agar,  gelatine  and  agar  made  with 
Raulin's  fluid,  potato  agar,  potato  plugs,  and  sterilized  milk 
and  curd.  Special  studies  have  involved  other  preparations. 
The  fact  that  these  fungi  grow  readily  upon  all  of  the  common 
media  has  led  to  the  selection  of  two  preparations  for  constant 
use,  and  the  careful  study  of  all  species  found  upon  these. 
For  this  purpose  the  sugar  gelatine  described  by  Conn*  for  the 
qualitative  bacteriological  analysis  of  milk,  and  potato  agar 
have  been  used. 

The  sugar-gelatine  formula  produces  a  type  of  carefully  made 
and  accurately  titrated  medium  in  which  every  effort  is  made 
to  secure  a  uniform  composition.  Although  absolute  uniform- 
ity in  chemical  and  physical  properties  is  never  obtained,  the 
reactions  of  many  species  of  fungi,  when  grown  upon  successive 
lots  of  gelatine  made  after  this  formula,  have  been  so  reliable 
as  to  commend  its  use  for  determining  physiological  characters. 

*  Bacteria  in  Milk  and  its  Products,  p.  26S. 
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It  seems  clearly  shown,  therefore,  that  slight  variations  in 
composition  of  the  medium  do  not  produce  great  differences  in 
the  species  studied  in  this  paper.  In  the  discussion  of  the 
relation  of  a  mold  to  this  gelatine  it  must  be  borne  in  mind 
that  the  same  results  might  not  follow  the  use  of  any  other 
formula. 

Potato  agar  was  selected  because  of  its  use  in  many  mycolog- 
ical  laboratories.  In  the  preparation  of  this  medium,  uniform 
composition  can  hardly  be  claimed.  The  following  process 4ias 
been  used  in  this  work.  The  potatoes  are  carefully  washed, 
pared  and  sliced,  then  slowly  heated  for  about  two  hours  in 
approximately  two  volumes  of  water.  At  the  close  of  the  heat- 
ing the  water  is  allowed  to  boil.  The  whole  is  then  filtered 
through  cloth,  and  commonly  also  through  cotton ;  water  is 
added  to  make  up  the  losses  of  evaporation  and  filtering.  To 
this  is  added  one  per  cent,  of  shredded  agar.  It  is  then  heated 
in  the  autoclave  to  120°  C.  or  higher,  for  from  twenty  to  thirty 
minutes,  when  it  may  at  once  be  put  into  tubes  for  use,  or  if 
cloudy  it  may  be  very  quickly  filtered  through  absorbent  tot- 
ton,  after  which  it  should  be  quite  clear.  The  uncertainties  in 
the  composition  of  this  medium  result  from  the  differences  in 
the  potato  extract  itself  and  from  the  fact  that  the  diflSculties 
in  filtering  this  extract  take  out  a  varying  amount  which  is 
replaced  with  water.  Titration  shows  that  this  medium  is 
nearly  neutral  (4-6  acid  on  Fuller's  scale)  in  cases  tested  to 
phenolphthalein,  consequently  it  is  used  without  neutralizing. 
Culture  and  study  of  the  same  species  upon  successive  lots  of 
this  medium  show  that  these  differences  in  composition  have 
little  if  any  effect  upon  the  morphology  of  the  species  studied. 

Petri  dish  cultures  have  been  used  continually  because  they 
admit  of  direct  study  under  the  microscope.  Slanted  test-tubes 
were  found  useful  for  stock  cultures  and  for  gross  studies  of 
physiological  effects,  but  are  of  little  value  for  comparative 
work.  It  is  useless  to  attempt  to  get  a  correct  idea  of  the  nor- 
mal gross  structure  of  these  molds  from  fluid  mounts.  The 
extremely  delicate  hyphae  are  so  tangled  in  such  preparation 
as  to  give  but  very  little  idea  of  their  ordinary  appearance, 
while  the  chains  of  conidia  break  up  immediately  when  placed 
in  any  fluid.  Such  mounts  are  useful  and  necessary  to  get  at 
details  of  cell  structure  and  cell  relations,  but  in  comparative 
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Studies  of  species  of  such  a  genus  as  Penicillium  their  value  is 
only  that  of  a  useful  accessory.  The  primary  source  of  com- 
parative data  must  be  direct  study  of  the  growing  colony  undis- 
turbed upon  the  culture  medium,  with  the  best  lenses  that 
admit  of  such  use. 

This  method  of  study  recognizes  that  morphology  is  the 
basis  of  fungus  determination,  but  takes  into  consideration  : 

1.  That  morphology  must  not  only  include  the  minutest 
details  of  cell  structure  and  cell  relations  such  as  are  undis- 
turbed in  fluid  mounts,  but  also  the  appearance  and  character 
of  the  colony. 

2.  That  the  morphology  of  the  colony — /.  e.  the  size  of  con- 
idiophore  and  fructification,  relation  of  these  to  substratum, 
appearances  and  relations  of  aerial  and  submerged  mycelium — 
is  different  upon  various  substrata,  but  has  been  found  to  be 
characteristic  for  each  particular  substratum. 

3.  That  a  description  of  morphology  to  be  of  value  must 
therefore,  specify  the  formula  of  the  medium  used  and  the 
conditions. 

Dilution  cultures  have  been  necessary  usually  to  obtain  the 
colonies  pure,  but  the  direct  transfer  of  large  numbers  of  spores 
upon  a  platinum  needle  to  the  surface  of  gelatine  or  agar  plates 
which  have  been  allowed  to  cool  have  been  fpund  to  give 
equally  reliable  results  and  to  have  many  advantages  for  the 
study  of  species  once  obtained  in  pure  culture.  This  is  often 
spoken  of  as  inoculation  of  cold  poured  plates.  Litmus  solu- 
tion may  be  used  with  either  gelatine  or  agar  and  gives  striking 
evidence  of  differences  in,  and  in  the  rate  of  the  physiological 
action  of  different  species.  Bacterial  contamination  has  been 
usually  restrained  by  the  addition  of  from  two  to  four  drops  of 
normal  lactic  acid  to  eight  or  ten  cubic  centimeters. 

EFFECT  OF  A  FUNGUS  UPON  A  CULTURE  MEDIUM. 

In  studying  the  relation  of  a  fungus  to  a  culture  medium 
we  find  (i)  that  the  fungus  absorbs  food  from  the  surrounding 
medium;  (2)  that  it  may  secrete  or  excrete  substances  into 
the  medium  which  may  transform  its  chemical  composition  and 
its  appearance.     The  amount  of  food  absorbed  by  the  fungus 
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is  small,  and  for  our  purposes  may  be  practically  ignored;  but 
the  changes  induced  by  indirect  action — secretions  from  the 
mycelium — are  great  and  far  reaching.  To  this  latter  group 
belong  the  changes  in  acidity,  digestive  effects  and  flavors 
produced  by  fungi. 

LITERATURE  OF  CHEESE  FUNGI. 

A  review  of  the  literature  at  the  outset  showed  that  no  work 
on  the  fungous  flora  of  the  various  types  of  soft  cheese  had  been 
published  in  English.  Epstein  at  Prague  studied  the  ripening 
of  Camembert  and  Brie  cheeses.  He  attributes  the  changes  in 
the  curd  in  French  Brie  to  the  action  of  Penicilliam  album  (?), 
but  denies  the  participation  of  molds  in  the  ripening  of  Camem- 
bert. Johan  Olsen  in  Sweden  has  published  a  brief  review  of 
the  fungi  related  to  the  ripening  of  Gammelost,  barely  men- 
tioning work  done  upon  Camembert.  Marpmann  in  Leipzig 
has  listed  many  fungi  as  found  in  studies  of  cheese.  Constantin 
and  Ray  in  France  have  described  the  appearance  upon  the 
cheese  of  the  species  of  Penicillium  involved  in  the  ripening  of 
the  French  Brie.  Roger,  also  in  France,  has  attributed  a  single 
phase  of  Camembert  cheese  ripening  to  the  activity  of  Penicii- 
Hum  candidum,^  for  which  he  gives  no  description.  Of  these 
references,  that  of  Epstein  and  that  of  Constantin  and  Ray 
describe  the  mold  found  upon  the  French  Brie  suflSciently 
clearly  to  aid  in  its  recognition.  A  popular  article  in  the 
Creamery  Journal  of  October,  1904,  gives  in  entirely  untech- 
nical  language  a  very  satisfactory  description  of  the  appearance 
upon  cheese  of  the  Penicillium  concerned  in  the  ripening  of 
Camembert.  The  general  insufficiency  of  the  literature  avail- 
able made  a  first  hand  study  of  the  types  of  cheese  found  in 
the  American  market  the  only  source  of  material  and  definite 
information. 

BIOLOGICAL  ANALYSIS  OF  A  CHEESE. 

In  the  biological  analysis  of  a  market  cheese  it  is  carefully 
unwrapped  to  avoid  contamination  as  far  as  possible.  Series 
of  dilution  cultures  on  neutral  and  acid  media  are  made  at 
once  from  each  part  of  its  surface  which  shows  any  variation 
in  appearance.     In  this  way  all  the  surface  molds  and  bacteria 

*  The  use  of  the  specific  name  P.  candidum  is  probably  incorrect. 
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are  secured  in  one  set  of  plates.  Afterward  this  surface  is  ex- 
amined in  detail,  usually  with  a  lens,  the  appearance  of  the 
different  areas  is  noted  and  direct  transfers  from  each  area 
are  made  to  cold  agar  or  gelatine  plates.  The  cheese  is  then 
cut  with  a  sterile  scalpel  and  cultures  are  made  from  various 
portions  of  the  interior.  Usually  the  transfers  were  made  from 
the  center  and  from  the  area  just  inside  the  rind.  Any  part 
showing  special  appearances  is  reserved  for  a  separate  series  of 
cultures. 

Most  of  tfle  brands  of  Camembert  cheese  found  in  our  market, 
also  some  sent  by  Roger,  have  been  examined  in  this  way.  For 
comparison  similar  studies  have  been  made  from  several  speci- 
mens of  Roquefort  cheese  bought  in  different  markets,  and 
from  individual  specimens  of  Gorgonzola  and  Stilton.  Single 
studies  for  molds  have  been  made  from  Limburger,  Port  du 
Salut,  Brinse,  and  from  several  brands  of  prepared  cheese 
found  in  the  market.  From  these  cultures  all  species  of  bac- 
teria found  have  been  isolated  and  handed  over  to  the  bacteri- 
ologists. Every  variety  of  mold  occurring  upon  these  cheeses 
has  been  isolated  and  studied.  It  has  been  possible  in  this  way 
to  show  that  a  comparatively  small  number  of  species  charac- 
teristically occur  upon  soft  cheese.  Although  this  list  may  be 
greatly  extended  by  including  forms  which  are  occasionally 
found,  it  is  rather  surprising  to  find  a  restricted  group  of 
species  occurring  with  much  regularity  in  studies  of  cheese 
from  so  widely  different  countries. 

To  study  the  origin  and  distribution  of  these  molds  several 
laboratories  and  cheese  factories  have  been  visited  and  cultures 
taken.  Correspondents  in  distant  states  have  kindly  sent  cul- 
tures of  molds  occurring  in  their  work.  Among  those  who 
have  sent  material  are  Dr.  C.  E.  Marshall,  Agricultural  College, 
Mich.;  Mr.  E.  G.  Hastings,  Madison,  Wis.;  Professor  F.  C. 
Harrison,  Guelph,  Ont.;  Dr.  H.  A.  Harding,  Geneva,  N.  Y.; 
Professor  P.  H.  Rolfs,  Miami,  Fla.  Thus,  in  addition  to  a 
large  number  of  cultures  from  the  dairy  laboratories  of  the 
Station  at  Storrs  and  at  Middletown,  we  have  accumulated  a 
considerable  number  of  species  representing  the  characteristic 
molds  occurring  in  dairy  work  from  several  sources,  as  well  as 
many  forms  collected  in  the  field,  and  from  laboratories  not 
associated  with  dairy  investigation. 
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THE  FLbRA  OF  CAMEMBERT  CHEESE. 

Although  a  considerable  variety  of  molds  appeared  in  cul- 
tures from  Camembert  cheeses,  a  list  of  possibly  twenty  species 
would  include  those  which  were  often  found.  Among  these 
there  are  perhaps  six  species  of  Penicillium,  two  or  three  of 
Aspergillus,  Oidium  lactis,  Cladosporium  herbarum,  one  or 
two  of  Mucor,  one  or  more  of  Fusarium,  Monilia  Candida  and 
two  species  perhaps  related  to  it,  with  the  incidental  occurrence 
of  Acrostalagmus  cinnabarinus,  a  Cephalosporium,  various 
species  of  Alternaria  and  Stysanus.  Besides  these,  yeasts  in 
large  numbers  and  considerable  variety  are  found  in  many 
cases. 

THE  CAMEMBERT  PENICILLIUM  AND  THE  OIDIUM  LACTIS. 

The  comparison  of  the  results  of  culture  with  comparative 
studies  of  the  surfaces  of  different  brands  of  cheese  showed 
that  one  species  of  Penicillium  was  present  upon  every  Camem- 
bert cheese  examined.  In  partially  ripened  cheeses  this  mold 
often  covered  the  larger  part  of  the  surface.  We  shall  call 
this  the  Camembert  Penicillium  or  the  Camembert  mold.  This 
species  develops  a  large  and  characteristic  growth  of  aerial 
mycelium  in  addition  to  a  densely  felted  mass  of  threads  which 
penetrate  the  outer  one  or  two  millimeters  of  the  surface  of 
the  cheese,  and  which  largely  constitute  the  rind.  In  all  ex- 
cept a  few  very  old  cheeses,  which  were  almost  covered  with 
red  slime  of  bacterial  origin,  it  was  readily  seen  to  be  the  domi- 
nant species  upon  the  surface.  Similarly,  cultural  data  showed 
Oidium  (Oospora)  lactis  to  be  abundant  upon  every  brand  of 
Camembert.  This  mold  is  practically  indistinguishable  upon 
the  surface  by  its  characters  except  under  very  favorable  con- 
ditions, and  at  best  its  recognition,  even  with  a  hand  lens,  is 
not  often  certain.  Mycelium  of  this  fungus  develops  only  in 
very  moist  substrata  and  is  usually  entirely  submerged.  Only 
part  of  its  chains  of  conidia  even  rise  above  the  surface.  In 
old  and  very  ripe  cheese  when  the  rind  is  covered  with  yeasts 
and  bacteria  it  is  often  diflftcult,  under  the  microscope,  to  find 
the  spores  of  Oidium.  In  such  cases,  unless  one  is  familiar 
with  the  peculiar  smell  associated  with  its  action,  he  must 
depend  entirely  upon  the  culture  for  evidence  of  its  presence. 
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No  Other  species  of  mold  has  been  foutd  upon  every  cheese 
examined,  although  no  market  cheese  has  failed  to  show  con- 
tamination with  at  least  one  or  two  of  the  other  fungi  listed 
above.  In  other  words,  comparative  biological  examination 
of  imported  Camembert  cheeses  established  the  fact  that  these 
two  species  of  mold  were  present  upon  them  all,  however 
abundantly  they  might  be  contaminated  with  other  forms.  The 
examination  of  hundreds  of  cheeses  in  the  city  markets  has 
shown  the  presence  of  the  same  two  molds  upon  all  the  brands 
of  Camembert  offered  for  sale.  Such  analysis  clearly  estab- 
lished the  presence  of  these  molds  upon  the  ripe  cheese,  but 
gave  no  information  either  as  to  whether  they  were  necessary 
or  what  function,  if  any,  they  might  have. 

Experiments  were  therefore  devised  to  test  the  relationship 
of  these  molds  to  the  ripening  processes  outlined  above.  The 
constant  occurrence  of  other  molds  also  upon  the  cheese  brings 
up  the  question.  How  and  to  what  extent  do  they  affect  the 
ripening  process?  The  experiments  have  been  made  to  in- 
clude as  many  species  as  possible  therefore.  Where  detailed 
chemical  analyses  were  necessary  the  work  has  necessarily 
been  restricted  to  a  few  forms. 

For  this  purpose  in  addition  to  the  Camembert  Penicillium 
and  Oidium  lactis,  the  Penicillium  found  in  Roquefort  cheese 
(der  Edelpilz  of  German  authors)  has  been  usually  used.  For 
convenience  it  is  called  the  Roquefort  Penicillium  or  Roquefort 
mold.  One  of  the  Mucors  probably  Mucor  (or  Chlamydomucor) 
racemosus,  is  so  commonly  found  that  it  has  been  often  in- 
cluded. A  pure  white  mold  closely  related  to  the  Camembert 
Penicillium  has  given  some  interesting  contrasts.  When  refer- 
ence is  made  to  any  of  the  numerous  undetermined  green  species 
of  Penicillium,  they  will  be  indicated  by  the  letter  or  number 
under  which  they  appear  in  the  record  book  of  cultures,  and 
under  which  the  origin  and  subsequent  cultural  history  of  all 
species  studied  has  been  kept. 

These  studies  involve  two  classes  of  data,  (i)  those  experi- 
ments requiring  quantitative  analyses  which  have  been  con- 
ducted in  cooperation  with  Mr.  A.  W.  Bosworth,  chemist  to 
this  investigation.  The  results  of  such  series  of  analyses  will 
appear  in  his  report;  (2)  experiments  which  show  the  physio- 
logical characters  of   the  fungi   by  physical  changes  in  the 
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appearance,  texture  or  color  of  the  medium  used,  or  by  the 
production  of  flavors.  The  results  may  be  anticipated  here  by 
noting  that  these  two  classes  of  data  did  not  prove  mutually 
interdependent,  but  that  chemical  analysis  may  show  in  general 
the  chemical  conditions  found  in  a  ripe  cheese  without  the 
necessary  texture  and  flavor  and  conversely  the  practically 
necessary  texture  and  flavor  may  be  obtained  in  a  cheese  differ- 
ing considerably  in  its  chemical  condition  from  the  standard 
market  article.  In  our  practical  experiments  we  sought  first 
for  proper  appearance,  texture  and  flavor  of  the  cheeses,  then 
without  disturbing  these,  endeavored  so  to  control  chemical 
changes  of  the  casein  as  to  satisfy  the  standard  of  chemical 
composition  established  from  the  study  of  market  cheeses. 

I .      RELATION  OF  MOLDS  TO  ACIDITY. 

The  development  of  lactic  acid  has  been  shown  to  be  of  pri- 
mary importance  in  the  control  of  deleterious  bacteria.  In  our 
previous  paper  it  has  also  been  seen  that  after  doing  its  work 
this  acidity  gradually  disappears  in  the  ripening  process.  The 
disappearance  of  the  acid  has  been  attributed  by  Roger  (Rev. 
Hebd.  7  pp.  334)  and  by  Epstein  (Archiv.  f.  Hyg.  XLV.  pp. 
373)  and  by  Mazd  to  the  activity  of  molds  and  interpreted  as 
preparing  the  way  for  the  action  of  peptonizing  bacteria.  This 
view  of  the  relation  of  molds  to  cheese  ripening  has  been  widely 
quoted  as  their  only  function  in  the  process. 

The  acid  exerts  practically  no  selective  action  upon  any  of 
the  molds  studied.  Stoll  has  recently  shown  that  species  of 
Penicillium  grow  readily  in  media  containing  much  higher  per- 
centage of  acid  than  ever  occurs  in  cheese  work.  The  use  of 
acid  in  fungous  cultures  to  restrain  bacteria  is  practically  uni- 
versal. But  the  action  of  the  different  species  of  mold  upon 
the  acid  is  very  different.  This  is  strikingly  shown  by  the 
introduction  of  a  solution  of  litmus  into  the  culture  media  used. 
Litmus  gelatine  or  litmus  agar  may  be  a  deep  blue  if  used  at  15 
acid  on  Fuller's  scale  as  is  usual  for  bacterial  studies,  or  a  clear 
bright  red  if  two  to  four  drops  of  normal  lactic  or  other  acid 
are  added  to  10  cubic  centimeters  of  medium.  No  mold  culti- 
vated in  this  work  has  failed  to  show  some  definite  relation  to 
acidity  indicated  by  litmus  reaction.  Some  fungi  as  soon 
as  they  develop  visible  colonies  begin  to  change  red  (acid) 
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media  to  blue  (alkaline)  and  maintain  this  character  consist- 
ently. Many  others  when  grown  in  blue  gelatine  (designating 
by  bluey  gelatine  15  points  acid  to  phenolphthalein — 10  points 
alkaline  to  litmus  on  Fuller's  scale)  begin  by  changing  the 
blue  to  red.  This  change  may  vary  from  the  faintest  tinge  of 
red  in  only  that  part  of  the  medium  directly  in  contact  with 
the  threads  of  the  young  colony  to  deep  red  over  large  areas. 
Oidium  lactis  and  Roquefort  Penicillium  produce  at  times  a  very 
slight  pink,  which  barely  traces  the  outer  limits  of  the  young 
colonies  before  the  blue  reaction  begins  to  appear.  At  other 
times  the  red  if  appearing  at  all  has  been  so  evanescent  as  to 
be  overlooked.  It  has  been  suggested  that  this  slight  appear- 
ance of  acidity  might  be  due  to  the  excretion  of  carbon  dioxide 
in  respiration,  which  although  continuous,  is  afterward  masked 
by  many  times  larger  changes  in  other  substances. 

The  Camembert  Penicillium,  and  several  of  the  very  common 
green  species  of  Penicillium,  when  grown  upon  blue  gelatine, 
at  first  turn  all  the  substratum  in  contact  with  the  growing 
colonies  to  a  bright  red.  Some  species  produce  areas  of  red 
beyond  the  limits  of  the  mycelium.  These  effects  are  most 
clearly  seen  by  examining  the  colony  from  the  under  side. 
Later  a  spot  of  blue  appears  in  the  center  of  the  colony  below 
and  gradually  extends  outward,  until  commonly  the  entire 
mass  of  culture  medium  has  become  blue.  This  often  involves 
a  change  of  reaction  in  agar  or  gelatine  two  to  three  centimetres 
beyond  the  colony.  It  is  thus  clear  that  there  must  be  either 
the  secretion  or  the  excretion  by  the  mycelium  into  the  medium 
of  a  substance  capable  of  changing  this  reaction,  or  the  absorp- 
tion from  the  medium  of  some  substance,  thus  changing  its 
reaction.  The  exact  nature  of  this  change  has  not  been  deter- 
mined. Increase  in  the  percentage  of  acidity  or  of  alkalinity 
retards  the  change  of  reaction.  In  certain  experiments  phenol- 
phthalein was  introduced  into  red  litmus  media  and  several 
species  of  Penicillium  and  Oidium  lactis  were  grown  upon  it. 
With  the  Camembert  Penicillium  the  entire  mass  of  agar  be- 
came blue  in  a  few  days,  remained  so  for  nearly  three  weeks, 
then  the  characteristic  pink  color  for  the  alkaline  reaction  of 
phenolphthalein  appeared  on  the  under  side  of  the  colony.  This 
was  tested  by  opening  the  colony  with  a  platinum  needle  and 
introducing  a  very  small  drop  of  normal  acid,  when  the  pink 
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area  was  changed  first  to  blue  and  then  to  red.  As  the  acid 
diffused  outward  from  the  center  the  wave  of  blue  travelled 
outward,  being  replaced  constantly  by  red  until  all  trace  of  the 
phenolphthalein  reaction  was  gone.  The  other  species  used  did 
not  give  this  reaction.  There  are  forms  including  some  species 
of  Penicillium,  Aspergillus  niger,  Monilia  fructigena,  and  others, 
which  produce  the  acid  reaction  in  litmus  media  without  any 
change  to  blue.  Several  species  of  Penicillium  rapidly  produce 
the  purplish  color  which  is  characteristic  of  the  turning  point 
of  litmus  at  which  their  further  development  occurs,  apparently 
these  bring  acid  or  alkaline  media  to  that  point  without  further 
change.  It  would  appear  then  that  the  relations  of  these  molds 
to  acidity  as  indicated  by  the  litmus  reaction  is  reasonably  uni- 
form. To  determine  whether  the  litmus  reaction  would  be 
reliable  upon  a  medium  closely  allied  to  cheese,  test  tubes  of 
separated  milk  were  prepared,  blue  litmus  added,  and  the  tubes 
sterilized.  Eleven  species  of  Penicillium  were  inoculated  into 
these  tubes  and  observations  were  made  every  day.  Of  these, 
four  species  including  the  Camembert  Penicillium  produced  a 
layer  of  red  milk  for  a  few  millimeters  below  the  colonies  which 
later  was  changed  back  to  blue.  The  other  species  either  in- 
tensified the  blue  or  produced  no  change. 

The  suggestion  has  been  made  that  neutralization  of  acid  is 
due  to  the  production  of  ammonia.  A  series  of  cultures  were 
mad^  in  cooperation  with  Mr.  A.  W.  Bosworth  to  test  the  pro- 
duction of  ammonia  compounds  by  mold  action.  The  species 
used  were  the  Roquefort  Penicillium,  the  Camembert  Penicil- 
lium, Penicillium  sp  (Record  No.  310),  Oidium  lactis,  Oidium 
sp  (Record  B),  and  Aspergillus  niger.  These  were  grown  upon 
potato  agar  to  which  litmus  and  lactic  acid  were  added.  The 
Aspergillus  culture  remained  bright  red,  all  the  others  became 
deep  blue.  Upon  analysis  the  Aspergillus  niger  was  found  to 
have  produced  the  largest  amount  of  ammonia.  Study  of  the 
figures  showed  that  the  ammonia  alone  was  not  sufficient  to 
neutralize  the  acid  used  in  any  case.  It  is  clear  then  that  the 
lactic  acid  must  have  been  neutralized  by  some  other  basic  pro- 
ducts of  digestion  rather  than  neutralized  by  ammonia.  If  the 
acid  were  absorbed  and  dissociated  after  absorption  the  area 
of  blue  would  be  restricted  to  the  neighborhood  of  the  hyphae 
or  the  diffusion  of  the  acid  for  considerable  distances  ;^ould 
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produce  purple  tones  instead  of  sharply  marked  areas  of  red  and 
blue.  The  data  seem  to  indicate  that  chemical  decomposition 
or  neutralization  of  acid  must  be  the  action  of  some  product 
excreted  by  the  fungus,  probably  an  enzyme. 

It  has  thus  been  shown  by  many  experiments  that  the  Ca- 
membert  Penicillium  and  Oidium  lactis  are  two  of  many  species 
capable  of  reducing  the  acidity  of  the  media  upon  which  they 
grow.  Many  other  species  of  the  same  genus  produce  this 
effect  more  quickly  than  the  Camembert  Penicillium.  Some 
act  at  about  the  same  rate  as  this  one.  The  reduction  of  the 
acidity  of  the  cheese  may  clearly  be  attributed  to  these  molds, 
but  the  study  of  the  relations  of  many  other  molds  to  acids  in- 
dicates that  any  of  a  large  number  of  species  might  be  equally 
or  more  useful  for  the  accomplishment  of  this  step  in  cheese 
ripening.  If,  therefore,  these  particular  molds  are  essential  to 
Camembert  cheese  ripening  their  special  function  must  be 
sought  in  other  steps  of  the  process. 

2.      THE  DIGESTION  OF  CASEIN. 

The  changes  in  firm  sour  curd  which  result  in  the  production 
of  the  soft  buttery  or  semi-liquid  texture  of  the  Camembert 
cheese  present  some  very  complex  problems.  These  may  be 
grouped  as  (i)  the  purely  chemical  questions  which  involve 
qualitative  and  quantitative  analyses  of  the  material  at  every 
stage;  (2)  the  biological  and  physical  questions  which  deal 
with  the  agents  and  conditions  which  produce  these  results  and 
with  the  gross  appearances  of  the  final  products  whose  descrip- 
tions do  not  depend  upon  detailed  chemical  analysis. 

1.  The  chemist  (Bui.  35,  p.  29)  describes  the  general  course 
of  these  processes  and  the  nature  and  extent  of  changes  as  a 
digestion  in  which  the  insoluble  or  but  slightly  soluble  com- 
pounds of  casein  found  in  sour  curd  are  rendered  almost  com- 
pletely soluble  in  water.  The  details  of  the  process  and  the 
data  will  appear  in  the  report  of  the  chemist  later. 

2.  To  determine  what  relations  the  molds  might  have  to  the 
chemical  changes  involved  a  great  many  cultures  on  different 
media.  In  some  experiments  the  number  of  species  used  was 
large  and  the  results  acquired  in  that  way  a  comparative  value, 
but  in  the  more  complicated  trials  the  work  was  limited  to  those 
mentioned  above. 
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It  is  practically  impossible  to  produce  a  normal  cheese  in  such 
a  way  as  to  avoid  contamination  with  bacteria  or  molds.  It  is 
difficult,  therefore,  to  study  the  relations  of  organisms  to  the 
steps  of  cheese  ripening  directly  upon  cheese.  Even  were  this 
possible  the  complexity  of  the  changes  encountered  would  make 
the  interpretation  of  the  phenomena  difficult.  The  activities  of 
these  molds  have,  therefore,  been  studied  in  pure  culture  jupon 
a  series  of  media  which  would  give  information  as  to  steps  of  the 
process.  While  these  cultural  studies  were  being  made  many 
cheeses  were  made  and  inoculated  with  the  Camembert  and 
Roquefort  Penicillia.  The  measure  of  success  obtained  from 
cheese  inoculated  w^ith  the  Camembert  Penicillium  gave  good 
practical  ground  for  its  continued  study.  These  detail  studies 
may  be  best  discussed  separately. 

LIQUEFACTION  OF  GELATINE. 

The  liquefaction  of  gelatine  media  has  been  much  used  as  an 
index  of  digestive  activity.  All  species  obtained  have  been 
grown  upon  neutral  and  acid  sugar- gelatine  and  the  effects 
noted  carefully. 

The  difference  in  action  between  the  molds  important  in  this 
investigation  are  striking.  The  Mucor  produces  a  slow  but 
rather  complete  liquefaction;  Oidium  lactis  will  gradually  soften 
the  gelatine  so  that  the  center  of  the  colony  is  liquefied;  a  pig- 
ment producing  Penicillium  (recorded  simply  as  **0*')  will 
liquefy  all  the  gelatine  in  contact  with  it  so  quickly  that  it  comes 
to  be  a  floating  colony  in  a  watery  pool  twice  its  own  diameter 
in  a  week.  Several  other  species  of  Penicillium  have  the  same 
effect.  The  Roquefort  Penicillium  softens  gelatine  somewhat, 
but  never  produces  a  watery  liquefaction.  The  Camembert 
Penicillium  often  produces  a  slight  liquefaction  under  the  center 
of  the  colony,  but  never  extends  that  liquid  area  to  half  the 
total  size  of  the  colony.  This  seems  to  indicate  that  the 
Penicillium  "  O  "  and  its  allies  would  produce  a  rapid  digestion, 
that  the  Mucor  would  be  somewhat  slower,  that  the  Camem- 
bert mold  might  have  some  digestive  effect,  and  the  Roquefort 
mold  very  little,  if  any,  value.  The  test  of  the  ability  to 
liquefy  the  gelatine  used  gives  therefore  only  indefinite  or  nega- 
tive results  as  to  any  advantageous  relation  of  these  particular 
species  to  cheese  ripening. 
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Comparative  study  of  numerous  cultures  of  many  species  of 
fungi  upon  gelatine  gives,  however,  some  very  interesting  sug- 
gestions. In  many  species  which  liquefy  litmus  gelatine 
rapidly,  the  area  of  liquefaction  is  surrounded  by  a  blue  (Alka- 
line) band.  For  example,  in  one  experiment  with  Penicillium 
* '  392, ' '  at  its  most  active  period  of  growth  a  colony  fifteen  milli- 
meters in  diameter  was  surrounded  by  a  liquefied  area  four  to 
eight  millimeters  wide.  This  area  was  in  turn  surrounded  by 
a  band  of  intense  blue  shading  gradually  in  a  width  of  perhaps 
ten  millimeters  into  unchanged  red  litmus -gelatine.  The 
medium  which  had  been  liquified  was  almost  colorless.  Several 
suggestions  may  be  drawn  from  many  such  observations.  The 
change  in  acidity  of  the  medium  as  has  been  noted  above  may 
be  affected  at  a  distance  of  two  to  three  centimeters  from  the 
colony.  This  change  of  litmus  reaction  advances  faster  than 
the  area  of  liquefaction  of  the  gelatine.  The  breadth  of  the 
area  of  liquefaction  shows  that  the  action  of  the  fungus  is  not  a 
digestion  by  contact,  but  the  secretion  into  the  medium,  of  dif- 
fusible digestive  agents,  /.  e,,  enzymes.  In  most  of  these  species 
liquefaction  occurs  only  in  areas  having  alkaline  reaction.  No 
general  relation  between  acidity  and  digestion  is  established. 
The  substantial  uniformity  of  the  results  of  repeated  cultures 
of  the  same  species  of  fungi  upon  gelatine  made  after  the  for- 
mula used,  established  its  usefulness  as  a  test  of  the  ability  of 
an  organism  to  perform  this  particular  digestion.  It  will  be 
shown  later  that  the  ability  to  liquefy  this  variety  of  gelatine 

r 

is  not  to  be  regarded  as  a  general  test  of  the  ability  of  a  species 
to  produce  active  proteolytic  enzymes. 

raulin's  fluid. 

To  test  the  ability  of  these  species  to  grow  in  a  medium  en- 
tirely lacking  in  proteid,  Raulin's  fluid  was  used  as  given  by 
Smith  and  Swingle  (B.  P.  I.  Bulletin  55)  but  modified  by  leav- 
ing out  the  potassium  silicate  and  zinc  sulphate.  Sterilized 
flasks  of  this  solution  were  inoculated  with  Mucor,  Oidium 
lactis,  Camembert  Penicillium  and  Roquefort  Penicillium.  All 
four  grew.  The  Oidium  lactis  and  Mucor  did  not  appear  to 
develop  entirely  normally.  Both  species  of  Penicillium  grew 
richly  and  fruited  normally.  The  culture  of  the  Camembert 
mold,  after  growing  several  weeks,  was  examined  chemically 
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and  a  proteolytic  enzyme  was  demonstrated  to  be  present,  in 
digestive  experiments  conducted  by  Mr.  Bosworth.  In  this 
way  it  was  shown  that  this  fungus  could  not  only  construct 
proteid  from  inorganic  compounds  of  nitrogen  but  would  pro- 
duce proteolytic  enzymes  in  such  a  solution.  Enzyme  studies 
were  not  made  for  the  other  species  used  in  this  experiment. 

.  CASEIN. 

For  a  medium  at  the  opposite  extreme,  the  chemists  prepared 
pure  casein.  This  was  weighed  into  two  gram  lots  moistened, 
sterilized  in  the  autoclave  and  inoculated  with  five  species  of 
mold.  All  grew  and  fruited  luxuriantly.  This  experiment 
showed  only  that  the  species  used  were  able  to  break  down 
casein  and  to  grow  normally  upon  the  products  of  this  diges- 
tion without  the  addition  of  other  nutrients. 

STERILE  MILK   AND   CURD. 

Sterilized  milk  and  sterilzed  curd  offer  a  substratum  related 
to  cheese.  Sterilized  milk  in  quantities  varying  from  forty 
cubic  centimeters  to  one  hundred  and  fifty  cubic  centimeters  in 
test-tubes  and  Erlenmeyer  flasks  has  often  been  used.  Nearly 
all  species  of  Penicillium  grow  luxuriantly  forming  a  felted 
mass  of  mycelium  often  two  to  four  millimeters  in  thickness 
upon  the  surface  of  the  milk.  With  the  absorption  of  the  milk 
in  such  cultures  of  the  Camembert  and  Roquefort  species  the 
mass  of  mycelium  buckles  and  bends,  tubercles  of  mycelium 
arise  on  the  under  side  of  the  mass  and  grow  downward  keep- 
ing the  mold  in  connection  with  the  fluid.  In  this  way  a  cul- 
ture may  continue  to  grow  for  several  months  until  it  forms 
tough,  irregular  masses  of  felted  hyphae,  filling  the  test-tube 
for  an  inch  or  more  downward  from  the  original  surface  of  the 
milk.  The  milk  below  the  colony  soon  becomes  transparent 
giving  reactions  for  digestion,  with  a  residue  of  curd  at  the 
bottom,  which  in  the  course  of  time  may  be  almost  completely 
dissolved.  With  the  Oidium  lactis  on  the  contrary  the  colonies 
largely  sink  below  the  surface  so  that  the  milk  may  be  quite 
well  filled  with  mycelium  upon  which  chains  of  spores  are  only 
produced  in  quantity  at  or  just  below  the  surface.  Similar  ex- 
periments with  loo  grams  of  sterilized  curd  in  flasks,  inocu- 
lated with  the  Camembert  and  Roquefort  molds  have  shown 
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that  either  species  is  able  to  change  the  chemical  composition 
until  the  derivatives  of  casein  are  almost  completely  water 
soluble.  Such  cultures  were  plated  to  show  their  freedom 
from  contamination  by  bacteria  before  analysis.  The  resulting 
products  give  the  standard  reactions  for  digestion.  These  ex- 
periments show  that  either  of  these  molds  is  capable  of  produc- 
ing digestive  changes  comparable  in  their  completeness,  rapid- 
ity and  general  nature  to  those  shown  by  analysis  to  have 
occurred  in  the  ripening  of  Camembert  cheeses. 

DOES  THE  MYCELIUM  PENETRATE  THE  CHEESE.^ 

It  must  be  noted  carefully  that  this  action  of  the  Camembert 
mold  goes  on  without  the  complete  penetration  of  the  sub- 
stratum by  the  mycelium  of  the  mold.  That  this  is  true  is 
readily  seen  in  milk  cultures  where  the  limits  of  the  develop- 
ment of  the  mycelium  are  sharp  and  clear.  The  same  fact  has 
been  demonstrated  for  cheese  by  hundreds  of  sections  and  care- 
ful cultural  studies  many  times  repeated.  The  mycelium  forms 
a  dense  mat  upon  the  surface  of  the  fluid  or  the  mass  of  curd, 
or  the  newly  made  cheese.  It  follows  the  irregularities  of  the 
surface  and  is  not  found  to  enter  well-packed  curd  to  any 
extent.  It  is  very  difficult  to  prove  that  hyphae  of  this  mold 
actually  appear  in  curd  of  uniform  texture  below  one  or  two 
millimeters.  When  found  deeper  in,  careful  search  usually 
shows  a  cracking  of  the  surface  so  that  the  mycelium  may  fol- 
low the  opening  already  made.  In  no  case  of  many  hun- 
dreds of  cheeses  studied  and  experiments  performed  has  the 
mold  been  found  to  fruit  in  cavities  not  opening  broadly 
upon  the  surface.  This  is  in  marked  contrast  to  the  habit 
of  the  Penicillium  instrumental  in  the  ripening  of  Roquefort 
cheese,  which  penetrates  the  channels  of  the  substratum 
and  fruits  in  every  cavity  large  enough  to  accommodate  a  co- 
nidiophore.  The  Roquefort  mold  will  make  every  cavity  in  a 
cracker  or  piece  of  bread  green  with  spores,  while  the  Camem- 
bert mold  will  fruit  upon  the  surface  of  the  bread  or  cracker 
with  only  vegetative  mycelium  inside  the  bread. 

Definite  experiments  to  prove  that  this  digestive  power  on 
the  part  of  the  Penicillium  is  due  to  the  secretion  of  one  or 
more  enzymes,  have  given  characteristic  reactions  for  digestion 
many  times.      Without  discussing   these  chemical   reactions 
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here,  it  has  been  shown  that,  the  action  of  the  fungus  is  carried 
on  at  distances  from  the  mycelium  which  preclude  direct  ac- 
tion.    The  enzyme,  must  therefore   be  secreted  and   diffuse 
I  outward  from  the  mycelium  into  the  substratum.     This  ex- 

plains why. the  Camembert  cheese  begins  to  ripen  just  under 
the  surface  and  why  this  action  progresses  inward  from  all 
I  sides  until  the  cheese  is  entirely  ripe.     Before  this  process  is 

I  complete  the  center  is  simply  sour  curd.     A  good  illustration 

of  this  action  is  seen  in  cheeses  which  are  ripened  without 
turning.  In  such  cases  the  development  of  mold  and  enzyme 
on  the  lower  surface  is  prevented  and  as  a  consequence  ripen- 
ing is  delayed  on  that  surface. 

CAMEMBERT   PENICILLIUM   UPON   CHEESE. 

Many  cheeses  have  been  made  and  inoculated  with  this  mold 
alone  in  conjunction  with  pure  cultures  of  lactic  starter.  Little 
difficulty  is  found  in  this,  since  if  an  abundance  of  spores  are 
put  upon  the  cheese  when  made,  this  mold  seems  capable  of 
taking  and  maintaining  the  lead  of  all  others.  A  cheese  made 
in  this  way  and  ripened  for  from  three  to  four  weeks  will 
finally  be  rendered  creamy,  or  under  some  conditions,  waxy 
throughout;  in  color,  white  within;  in  flavor,  almost  neutral; 
having  no  particular  character  good  or  bad,  and  hence  to  a 
lover  of  Camembert  cheese,  tasteless  and  insipid.  The  import- 
ant features  of  this  ripening  process  are  then,  the  completeness 
of  its  action  and  the  entire  absence  of  any  objectionable  char- 
acter in  its  flavor.  Biological  analysis  has  shown  that  the  center 
of  such  a  ripened  cheese  may  be  practically  a  pure  culture  of 
laictic  organisms.  The  texture  is,  therefore,  obtainable  by  the 
use  of  the  Penicillium  alone. 

COMPARATIVE  STUDIES  OF  FUNGOUS  DIGESTION. 

Comparative  tests  of  digestive  action  have  been  made  for  a 
number  of  molds.  The  Roquefort  Penicillium  has  been  used 
in  parallel  cultures  with  the  Camembert  Penicillium  in  many 
determinations.  It  has  shown  equal  or  greater  ability  to  digest 
milk  and  curd.  A  typical  example  of  several  series  consisted 
of  cultivation  of  eleven  species  of  Penicillium  upon  sterilized 
milk  in  large  test  tubes.     Observation  of  results  after  seven 
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days  showed  digestion  by  seven  of  these  species.  Five  of 
them  appeared  to  digest  milk  at  least  twice  as  rapidly  as  that 
species,  in  the  first  week. 

In  another  series,  milk  agar  was  made  by  dissolving  one  to 
two  per  cent,  of  the  agar  in  water  at  130°  C.  and  pouring 
together  equal  quantities  of  the  hot  agar  and  hot  sterilized 
milk.  If  poured  into  petri  dishes  at  once  this  medium  was 
smooth  and  clear,  but  if  acidified  or  sterilized  after  mixing, 
flakes  of  precipitate  appeared.  The  flaky  precipitate  in  the 
acidified  cultures  was  found  very  useful  as  an  indication  of 
digestion.  In  cultures  upon  the  surface  of  such  plates  where 
digestive  action  was  strong,  the  flakes  would  entirely  disappear. 
Twenty-three  species  of  mold  were  tested  upon  milk  agar  in 
this  way.  Of  these,  eight  produced  a  distinctly  stronger  diges- 
tion than  the  Camembert  Penicillium ;  five  produced  digestion 
approximately  equalling  that  species,  and  ten  produced  less 
digestion.  These  cultures  were  mostly  made  in  duplicate  and 
both  results  in  all  but  two  cases  agreed  fully.  Oidium  lactis 
produced  comparatively  little  effect  upon  this  medium. 

Table  i  i  . — Reactions  of  Certain  Species. 
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Two  species  of  Penicillium,  "68**  and  **3io,*'  found  closely 
associated  upon  cheese  with  the  Camembert  Penicillium,  pro- 
duced little  digestion.  The  Roquefort  Penicillium  and  several 
other  molds  often  found  upon  Camembert  cheese  appeared  to 
act  much  more  rapidly  than  the  Camembert  mold  itself. 

All  of  these  series  of  cultures  under  different  conditions, 
many  times  have  shown  the  same  results  and  prove  that  the 
ability  to  digest  curd  is  common  to  many  species  of  fungi.  The 
species  we  have  been  led  to  call  the  Camembert  Penicillium 
possesses  this  character  in  common  with  numerous  other  molds, 
many  of  which  act  more  rapidly  than  this  one. 

After  the  ability  of  several  molds  to  digest  curd  is  estab- 
lished, the  relation  of  any  particular  mold  to  cheese  ripening 
must  be  determined  by  the  character  of  the  products  of  that 
digestion  and  the  flavors  associated  with  it.  No  pure  culture 
upon  a  medium  previously  sterilized  by  heat  has  given  a  taste 
resembling  that  of  Camembert  cheese.  Cheese  made  and  kept 
in  an  atmosphere  of  chloroform,  which  prevented  mold  and 
bacterial  development,  refused  to  ripen.  Numerous  cheeses 
made  and  not  inoculated  with  molds  have  uniformly  failed  to 
develop  the  texture  and  flavor  of  Camembert  cheese;  although 
such  cheeses  have  usually  become  covered  with  molds  of  various 
species.  The  type  of  cheese  made  and  sold  in  this  country  as 
Isigny  and  Brie,  and  sometimes  labeled  Camembert,  which 
always  shows  Oidium  lactis  associated  with  bacteria,  differs 
entirely  in  appearance,  texture,  odor  and  flavor  from  Camem- 
bert; yet  Oidium  lactis  is  capable  of  neutralizing  the  add  of 
the  cheese  much  more  rapidly  than  the  Camembert  Penicillium.* 
The  necessity  for  the  presence  of  another  agent  in  this  ripening 
is  clearly  established. 

More  than  two  thousand  cheeses  have  been  made  and  ripened 
at  this  Station  with  the  Camembert  mold  under  varying  con- 
ditions. Hundreds  of  these  cheeses  have  shown  repeatedly 
that  cheese  so  made  will  assume  in  ripening  the  texture  of  the 
best  imported  article.  The  Camembert  Penicillium,  therefore, 
is  seen  to  be  able  to  neutralize  the  acid  of  the  freshly  made 
cheese  and  to  produce  the  texture  desired,  but  not  the  flavor. 
It  remains  to  determine  whether  other  molds  may  not  be  equally 


*  Nevertheless  the  center  of  such  a  cheese  remains  acid  for  a  longer  time  than  is 
required  to  ripen  a  Camembert  cheese  while  the  texture  of  Camembert  is  not  produced. 
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useful  in  this  process.  For  comparison,  cheeses  have  been 
made  and  inoculated  with  the  Roquefort  Penicillium,  with  un- 
determined species  of  Penicillium  appearing  on  the  record  as 
''O/'  *'30o/'  "310/'  '*68,'*  '*I32.''  Of  these  species  one, 
**  310,*'  when  cultivated  upon  every  medium  used  except  the 
cheese  duplicated  the  reactions  of  the  Camembert  mold  com- 
pletely. Its  morphology  is  scarcely  distinguishable.  It  diflFers 
only  in  that  it  remains  pure  white  during  its  entire  cycle  of 
development,  while  the  Camembert  species  turns  gray-green  in 
age.  The  close  relationship  apparent,  together  with  a  promis- 
ing test,  led  to  its  use  upon  over  100  cheeses.  The  changes  in 
curd  resulting  from  its  action  were  widely  different.  These 
cheesed  were  drier,  waxy,  with  a  mealy,  crumbling  layer  just 
under  the  rind.  The  physical  character  of  the  results  and  the 
flavor  produced  were  so  different  that  the  cheeses  were  entirely 
worthless.  This  mold  was  originally  isolated  from  a  market 
Camembert  cheese  where  it  was  found  mixed  with  others. 

The  presence  of  the  Roquefort  Penicillium  may  be  seen  by 
the  spots  of  green  it  produces  and  may  be  detected  by  a  sharp, 
bitter,  perhaps  astringent  taste.  The  texture  of  the  cheese  pro- 
duced is  different  and  the  flavor,  when  it  is  present  in  any  large 
amount,  is  so  strong  as  to  be  very  objectionable  to  many.  When 
present  in  small  amounts  upon  a  cheese  it  gives  a  certain  sharp- 
ness or  piquancy  to  it,  such  as  has  been  often  found  in  certain 
brands  of  imported  cheese  and  is  sought  for  by  some  buyers. 

The  species  marked  **  O  "  and  **  300"  secrete  a  bright  yellow 
pigment  into  the  cheese  which  colors  every  area  with  which 
it  comes  into  contact.  A  cheese  was  inoculated  with  '  *  300  * ' 
and  examined  when  eight  weeks  old.  It  had  produced  no  trace 
of  the  texture  of  Camembert.  The  center  of  the  cheese  re- 
mained practically  sour  curd,  while  the  portion  for  perhaps 
one-fourth  of  an  inch  under  the  colony  was  decomposed. 

The  species  marked  * '  68  "  has  been  obtained  from  cheese 
from  widely  different  sources.  In  cultures  upon  milk  and  milk 
agar  it  produced  little  action  upon  the  casein.  A  cheese  inocu- 
lated with  it  remained  largely  sour  curd  for  two  months.  The 
species  marked  **  132  '*  is  a  very  common  green  form,  appear- 
ing in  dairy  and  other  cultures.  It  has  given  no  satisfactory 
results  when  grown  upon  cheese.  In  this  way,  related  species 
found  in  cheese  work  have  been  tested  in  their  effects  upon 
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cheese  and  shown  not  to  produce  changes  comparable  in  phy- 
sical character  to  that  demanded  in  a  Camembert  cheese,  and 
constantly  obtained  by  the  use  of  the  Camembert  Penicillium. 
There  seems  to  be  no  further  question  but  that  this  species  of 
Penicillium,  among  all  the  molds  so  far  studied,  is  the  only 
agent  capable  of  producing  the  characteristic  texture  of  the 
best  type  of  Camembert  cheese  with  no  objectionable  flavors 
or  colors. 

FLAVORS. 

All  attempts  to  produce  the  flavor  of  Camembert  cheese  in 
pure  cultures  of  milk  and  curd  with  particular  organisms  have 
failed.  Here  again  we  have  had  to  depend  upon  the  use  of 
cheeses  so  that  direct,  positive  proofs  have  not  been  possible. 
The  value  of  the  indirect  or  circumstantial  evidence  offered 
must  depend  upon  the  completeness  with  which  all  factors  have 
been  considered.  It  has  been  previously  shown  that  a  cheese 
may  be  ripened  to  the  texture  of  the  best  Camembert  by  the 
action  of  lactic  bacteria  and  the  Camembert  Penicillium  (P. 
candidium  or  album?)  but  that  it  will  lack  flavor.  A  series  of 
difiiculties  are  met  here.  The  typical  flavor  does  not  begin  to 
appear  until  ripening  is  well  along.  This  would  indicate  that 
the  flavor  producing  agent  or  agents  must  act  upon  already 
partially  ripened  cheese  to  produce  the  particular  end-products 
which  give  this  flavor.  But  coincident  with  this  the  acidity  of 
the  curd  has  become  so  far  reduced  that  bacterial  development 
may  now  occur  on  the  surface  at  least,  and  as  a  matter  of 
observation  few  cheeses  begin  to  show  flavor  until  cultures  from 
their  surface  show  swarmfe  of  bacteria  of  various  species.  It 
has  not  been  practically  possible  to  change  these  conditions 
sufiiciently  to  make  cheeses  bearing  only  pure  cultures  upon 
the  surface.  The  problem  becomes  then  one  of  comparative 
study,  and  the  elimination  of  the  unnecessary  factors  one  by  one 
rather  than  the  direct  production  of  the  flavor  sought  in  a  single 
conchisive  experiment. 

Some  organism  or  organisms  must  be  sought  for  to  produce 
the  flavor.  The  appearance  of  the  flavor  of  the  imported 
article  in  certain  experimental  cheeses  at  this  stage  of  the  in- 
vestigation led  to  their  immediate  study.  This  showed  that 
Oidium  lactis  was  abundant  upon  these  cheeses  and  emphasized 
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the  fact  that  it  had  always  appeared  in  cultures  from  market 
cheeses.  Oidiuin  had  been  excluded  from  many  experiments 
in  cheese  making  because  it  had  been  found  to  be  associated 
with  odors  that  seemed  undesirable,  as  well  as  because  of  the 
conclusion  of  Epstein  from  his  researches,  that  the  presence  of 
Oidium  is  uniformly  deleterious.  The  inoculation  of  a  half- 
ripened  cheese  lacking  flavor  entirely,  with  spores  of  Oidium 
produced  the  flavor  distinctly  in  a  single  week,  but  since  bac- 
terial action  seemed  always  associated  with  this,  further  evidence 
was  necessary.  Roger  and  Epstein  have  attributed  the  ripen- 
ing of  Camembert  to  the  action  of  certain  bacteria  without 
distinguishing  that  the  production  of  the  texture  of  the  cheese 
is  accomplished  by  a  different  agent  from  the  production  of 
flavor.  In  their  descriptions,  ripened  Camembert  is  always  re- 
ferred to  as  slightly  reddish  in  color,  and  the  appearance  of  this 
color  is  regarded  as  an  indication  of  the  progress  of  ripening. 
In  cheeses  selected  and  forwarded  by  M.  Roger  this  red  color 
was  very  prominent  and  the  red  layer  was  found  to  consist  of 
myriads  of  bacteria  of  a  few  species.  Cultures  from  these 
cheeses  showed  that  Oidium  lactis  was  also  present  in  abun- 
dance. Numerous  tests  have  been  made  with  the  bacteria  found 
associated  with  the  various  brands  of  Camembert  cheese  hitherto 
without  producing  the  flavor  in  any  case  independently  of  the 
molds.  The  comparative  study  of  many  cheeses  from  the  mar- 
ket and  from  our  own  cellars  seem  to  show  that  cheeses  may 
have  the  typical  Camembert  flavor  without  the  development  of 
any  specific  surface  growth  of  bacteria.  The  character  of  the 
bacterial  growth  upon  the  surface  appears  therefore  to  be  inci- 
dental or  accidental,  though  its  presence  may  be  necessary  as 
maintained  by  Maze  in  a  recent  paper,  to  exclude  air. 

Cheeses  of  good  flavor  have  both  been  produced  here  and 
purchased  in  the  market  which  indicate  that  particular  surface 
appearances  are  not  essential  to  the  typical  flavor.  Similarly 
the  introduction  into  new  cheeses  of  species  of  bacteria  found 
in  cultures  from  the  interior  of  good  cheeses  has  produced  either 
no  effect  whatever  or  disagreeable  flavors.  Thus  far,  therefore, 
no  species  of  bacterium  has  been  found  capable  of  producing 
the  Camembert  flavor.  Although  the  flavor  question  is  mani- 
festly still  unsettled,  we  may  offer  the  following  summary  of 
the  data  at  hand  upon  relation  of  molds  to  flavor  in  Camembert 
cheese: 
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1 .  Oidium  lactis  has  been  found  in  every  brand  of  Camem- 
bert  cheese  studied. 

2.  It  has  never  been  found  upon  a  ripened  Camembert 
cheese  which  lacked  the  flavor. 

3.  The  flavor  has  never  been  found  in  a  cheese  without  the 
Oidium. 

4.  Every  other  species  with  which  the  flavor  seemed  obtain- 
able has  been  eliminated  from  one  or  more  experiments  without 
loss  of  flavor. 

5.  Bacteria  or  other  molds  do  in  many  cases  modify  the 
flavor  of  Camembert  cheese  but  do  not  seem  to  be  able  to  pro- 
duce it  independently  of  the  mold.  There  thus  arise  charac- 
teristic secondary  flavors  which  are  associated  with  the  output 
of  certain  factories  and  which  command  special  markets.  These 
varieties  are  usually  more  highly  flavored  than  what  we  have 
regarded  as  typical. 

The  essential  relation  of  the  Camembert  Penicillium  and 
Oidium  lactis  to  the  production  of  Camembert  cheese  is,  there- 
fore, well  established.  Several  mycological  questions  remain. 
What  are  the  optimum  conditions  of  temperature  and  moisture 
for  the  use  of  these  molds  in  cheese  ripening?  What  are  the 
most  practicable  means  of  cultivating  material  for  inoculation? 
How  can  the  proper  inoculation  with  these  molds  be  most 
effectually  secured?  What  other  fungi  occur  as  contaminating 
species  and  how  can  they  be  controlled  ? 

TEMPERATURE. 

Since  the  higher  temperatures  of  the  ripening  cellar  lead  more 
rapidly  to  the  development  of  bacteria  it  is  necessary  to  deter- 
mine the  lowest  temperature  which  will  permit  mold  growth 
and  also  enzyme  action.  The  different  species  respond  quite 
differently  to  temperature.  In  one  experiment  eight  species 
were  inoculated  into  slanted  tubes  of  gelatine  and  put  in  a 
refrigerator  where  the  temperature  varied  from  5°  to  10°  C. 
Of  these  the  Camembert  Penicillium  and  two  nearly  related 
species  Nos.  68  and  310  grew,  but  fruited  very  slowly,  showing 
an  inhibiting  effect.  The  Roquefort  Penicillium  grew  and 
fruited  normally  as  also  did  Oidium  lactis.  The  species  of 
Mucor  used  developed  very  slowly  and  fruited  only  slightly. 
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Two  of  the  very  common  green  species  of  Penicillium  grew 
richly.  Oidium  lactis  grows  abundantly  in  the  Brie  and  Isigny 
cellars  visited.  In  these  the  temperature  was  50°  to  55°  F. 
(11°  to  12°  C.)-  Numerous  experiments  in  the  ripening  cellar 
show  that  the  Camembert  Penicillium  does  not  grow  at  its  best 
in  a  room  cooler  than  60°  F.  (15°  C.)  and  that  to  obtain  rapid 
development  the  room  should  be  slightly  warmer.  Until  this 
mold  is  well  established,  therefore,  it  is  distinctly  an  advantage 
to  grow  it  at  a  temperature  of  65°  to  70°  F.  Repeated  experi- 
ments have  shown  that  lowering  the  temperature  to  52°  to  55°  F. 
checks  the  rate  of  ripening  very  materially.  A  difference  of 
less  than  ten  degrees  between  two  rooms  Will  often  make  as 
much  as  two  weeks  difference  in  the  ripening  period  of  cheeses 
from  the  same  lot  in  the  two  rooms.  A  temperature  as  low  as 
54°  to  55°  F.  as  given  in  an  article  in  the  Creamery  Journal 
referred  to  above  appears  to  prolong  the  ripening  period  with- 
out contributing  any  compensating  advantages.  A  half-ripened 
cheese  was  cut,  the  progress  of  the  softening  of  the  curd  was 
noted,  and  the  cheese  put  in  a  refrigerator  where  it  was  held 
for  four  weeks  at  48°  F.  It  was  then  found  to  be  completely 
ripened  and  perhaps  a  little  old  in  one  place,  but  the  changes 
noted  at  the  end  of  this  period  would  have  been  produced 
within  a  single  week  at  60°  F.  The  cold  storage  possibilities 
suggested  by  this  experiment  will  be  further  studied. 

Some  experiments  were  made  to  show  the  resistance  of  spores 
to  heat.  The  spores  of  the  Camembert  and  Roquefort  Peni- 
cillia  were  inoculated  into  gelatine  and  placed  in  an  incubator. 
Heating  for  an  hour  and  fifteen  minutes  at  56°  C.  killed  all 
spores  of  the  Camembert  species.  Only  a  few  spores  of  this 
mold  grew  after  one  hour  at  the  same  temperature,  while  some 
spores  of  the  Roquefort  Penicillium  grew  after  two  and  a  half 
hours. 

HUMIDITY. 

The  use  of  very  moist  cellars  and  caves  in  the  ripening  of  this 
class  of  cheeses  is  practically  universal.  The  richest  develop- 
ment of  mold  is  seen  in  rooms  where  the  atmosphere  is  saturated 
or  nearly  so.  This  appears  to  be  exceptionally  true  for  species 
like  Camembert  Penicillium  which  is  purely  a  milk  fungus, 
and   in  which  there   is  a   large   development  of   thin -walled 
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aerial  mycelium.  So  dependent  is  the  Camenibert  mold  upon 
abundance  of  moisture  that  it  has  been  found  difficult  to  secure 
a  rich  growth  upon  the  surface  of  a  cheese  which  has  been 
drained  for  two  or  three  days  before  inoculation.  Contrary 
to  directions  commonly  given  for  ripening  these  cheeses,  which 
call  for  a  particular  degree  of  humidity,  cheeses  have  been 
ripened  successfully  in  our  cellars  at  the  saturation  point  as 
well  as  at  the  various  degrees  of  humidity  below  that.  A  good 
illustration  of  a  mold  which  has  adapted  itself  to  changes  of 
moisture  is  found  in  a  mold  numbered  198.*  Upon  a  fresh 
cheese  in  a  moist  room,  this  organism  forms  a  circular  ring- like 
colony  of  floccose'hyphae  standing  often  eight  millimeters  high 
upon  the  surface  of  the  cheese.  In  a  drier  situation,  or  when 
the  cheese  is  nearly  ripe  and  the  rind  becomes  harder  and  dried, 
the  same  mold  produces  conidiophores  which  barely  rise  above 
the  substratum  so  that  the  surface  of  the  cheese  is  covered  by 
a  white  powdery  layer  which  is  practically  pure  spores.  The 
mucors  are  so  sensitive  to  moisture  that  they  scarcely  develop 
upon  the  cheese,  except  sometimes  during  the  first  few  days 
when  the  surfaces  are  very  wet.  They  appear  to  be  unable  to 
withstand  the  rate  of  surface  evaporation  in  the  ripening  cellars. 

INOCULATING   MATERIAL. 

The  problem  of  propagation  of  the  Camembert  Penicillium 
for  inoculation  purposes  presents  some  difiiculties.  This  species 
bears  spores  only  upon  the  surface  of  the  culture  medium  used, 
in  contrast  to  the  Roquefort  species  which  develops  spores  in 
every  air  space  when  grown  upon  bread  as  well  as  on  the  sur- 
face. To  produce  spores  in  quantity,  therefore,  material  must 
be  capable  of  sterilization  and  must  present  the  largest  possible 
amount  of  free  surface  in  proportion  to  the  space  occupied. 
For  the  preparation  of  such  material  quart  fruit  jars  have  been 
used.  Various  styles  of  crackers  have  been  tried.  Most  of 
these  were  not  successful.  The  most  suitable  appears  to  be  the 
hard,  dry  * '  water  cracker. '  *  The  jar  is  filled  with  crackers, 
and  dry  sterilized  at  140°  to  160°  C.  for  an  hour  or  more,  bet- 
ter twice  on  successive  days.     The  spores  may  be  added  directly' 

•  Comparison  with  exsiccatae  in  Harvard  University  Herbarium  identified  this  with 
specimens  labeled  Monilia  Candida.  But  this  is  not  M.  Candida  as  understood  by 
Hansen. 
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or  first  inoculated  into  about  100  cubic  centimeters  of  sterile 
water  (acidified  with  1.5  per  cent,  of  lactic  acid  usually)  and 
this  poured  into  the  jar  and  shaken  until  all  the  crackers  are 
wet.  Various  types  of  * '  milk  cracker  * '  soften  to  a  pasty  mass 
in  this  moistening  process.  The  best  water  crackers  are  not 
very  satisfactory,  because  the  mycelium  tends  to  transform 
bread  or  cracker  into  a  soft  gummy  mass.  The  crackers  be- 
come overgrown  and  matted  together  until  they  present  much 
less  actual  surface  than  might  be  expected.  The  substitutes 
tried  have  been  excelsior,  hay  and  sheets  of  cardboard  wet 
with  milk  or  whey.  Although  some  of  these  have  advantages, 
they  were  on  the  whole  less  satisfactory  than  the  '*  water 
crackers.*' 

So  far,  therefore,  no  material  has  been  found  so  easily  pre- 
pared and  so  satisfactory  as  the  ' '  Schimmelbrot ' '  of  the  Roque- 
fort cheese  makers,  on  account  of  the  very  different  habit  of 
our  mold. 

From  the  point  of  view  of  the  use  of  pure  cultures  the  Oid- 
ium  lactis  is  even  more  troublesome.  This  mold  produces  a 
large  proportion  and  in  some  strains  all  of  its  spores  as  chains 
below  the  surface  of  the  substratum.  For  pure  culture  work 
petri  dish  cultures  have  been  the  only  satisfactory  means  used. 
Its  enormously  rapid  development,  however,  makes  possible 
the  propagation  of  a  culture  from  day  to  day  from  the  draining 
boards  upon  which  the  cheese  is  made.  These  become  heavily 
coated  with  a  slimy  mass  of  mycelium  and  spores  upon  stand- 
ing over  night.  Direct  transfers  from  them  have  been  used 
with  apparently  no  serious  trouble  from  contamination.  In 
fact  so  capable  is  the  Oidium  of  self-propagation  in  dairy  work 
that  Epstein  declares  it  to  be  present  in  all  dairy  work.  Al- 
though Roger  in  his  published  statement  does  not  mention  it 
at  all,  it  was  found  abundant  upon  the  cheese  forwarded  by 
him  to  this  Station.  We  have  succeeded  by  careful  work  in 
making  many  cheeses  entirely  free  from  Oidium  but  with  the 
ordinary  treatment  of  dairy  utensils  it  appears  constantly  in 
factory  practice.  It  is  practically  possible  to  rely  to  a  consid- 
erable extent  upon  the  ability  of  the  Oidium  to  propagate  itself 
as  has  hitherto  been  done  in  the  factories. 
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INOCULATION   WITH   PENICILLIUM. 

With  the  Penicillium  however  numerous  experiments  indi- 
cate that  there  is  much  advantage  in  early  and  effective  inocu- 
lation from  the  cultures  of  known  purity.  Whether  such 
inoculation  must  be  always  made  from  specially  grown  labora- 
tory cultures  is  questionable.  In  factory  practice,  making 
room  and  ripening  cellar  are  usually  adjacent  rooms.  If  pre- 
cautions are  taken  always  to  have  on  hand  some  cheeses  bear- 
ing pure  cultures  (and  the  cheese  maker  must  know  his  mold 
so  well  that  there  will  be  no  question  about  it)  one  or  two  such 
cheeses  will  furnish  enough  inoculation  material  for  much 
newly  made  product.  This  would  be  indicated  by  the  rough 
calculation  that  from  the  abundance  of  the  chains  of  fruit  and 
the  size  of  the  spores  (.005  millimeters  in  diameter)  probably 
there  are  about  enough  spores  produced  to  cover  evenly  the 
surface  upon  which  they  grow,  perhaps  25,000,000  to  the 
square  inch.  A'ery  successful  inoculation  in  seventy-five  pounds 
of  milk  has  commonly  been  secured  by  tapping  a  petri  dish 
culture  over  the  vat  or  by  breaking  a  piece  of  cracker  about  an 
inch  square  or  less  and  stirring  it  into  the  milk. 

The  most  economical  and  successful  method  of  inoculation 
so  far  devised  has  been  the  use  of  sprinkling  jar  or  can.  For 
this  purpose  holes  one  millimeter  or  less  in  diameter  in  the  jar 
lid  are  demanded.  A  small  amount  of  water  is  put  into  the  jar, 
a  piece  of  cracker  or  cheese  covered  with  mold  is  broken  into 
the  water,  the  top  is  then  screwed  on  and  the  jar  thoroughly 
shaken.  The  water  is  then  sprinkled  upon  the  newly  made 
cheese  at  the  time  of  first  turning,  so  that  both  sides  of  each 
cheese  receive  a  few  drops  of  water.  Excellent  results  have 
been  obtained  in  this  way  with  the  smallest  amount  of  inocu- 
lating material  and  the  least  requirement  of  labor  and  skill.  Such 
a  jar  should  be  emptied  and  washed  immediately  after  using. 
The  mixture  is  made  fresh  each  time.  Milk  may  be  used  in- 
stead of  water  as  was  first  suggested  and  tried  by  Dr.  Conn, 
but  the  water  has  been  found  the  most  easily  managed.  The 
practical  method  for  factory  use  will  probably  vary  witfi  the 
conditions  and  skill  of  the  maker. 
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VITALITY  OF  SPORES. 

Studies  have  been  made  upon  the  vitality  of  the  spores  of  the 
species  used.  This  varies  greatly  in  different  species.  In 
some  of  the  most  common  forms  spores  have  been  reputed  to 
remain  viable  for  several  years.  Recent  studies  by  Wehmer 
showed  that  five  species  of  Penicillium  used  in  his  experiment 
were  entirely  dead  in  laboratory  cultures  at  the  end  of  two  and 
one-half  years.  Cultures  of  the  Camembert  Penicillium  grown 
upon  potato  in  test  tubes  plugged  with  cotton  have  refused 
entirely  to  germinate  at  the  age  of  one  year.  Other  cultures 
have  seemed  entirely  dead  inside  of  six  months.  In  fact  the 
spores  of  this  mold  are  very  thin-walled  and  lose  in  percentage 
of  viability  very  rapidly  when  stored.  Under  such  conditions 
they  lose  turgidity  and  become  crenulated  or  indented.  Spores 
of  Monilia  Candida  and  several  others  have  grown  after  more 
than  a  year  in  laboratory  cultures,  but  their  germination  was 
much  retarded.  Oidium  lactis  seems  to  be  very  easily  killed 
by  drying  as  would  be  expected  from  a  species  with  such  thin- 
walled  spores.  The  Roquefort  Penicillium  under  spme  condi- 
tions is  more  resistant  but  loses  vitality  quite  rapidly.  It  is 
certain  therefore  that  material  for  inoculation  should  be  fresh 
and  vigorous  to  g^ve  the  best  results.  Under  ordinary  circum- 
stances it  would  not  be  desirable  to  attempt  to  use  material 
more  than  a  few  weeks  old. 

CONTAMINATIONS. 

The  number  of  molds  found  upon  market  Camembert  cheese 
shows  the  need  of  care  in  guarding  against  contamination  of 
cultures.  Extraneous  molds  may  come  (i)  from  the  milk  (2) 
or  from  the  utensils  used,  (3)  from  the  clothes  and  hands  of  the 
workmen.  Although  the  milk  is  the  primary  source  of  most 
infections,  practical  experiments  have  shown  that  if  the  proper 
molds  are  put  upon  the  cheese  at  the  time  of  making  the 
troubles  arising  in  this  way  may  be  minimized.  In  fact,  suffi- 
cient contamination  from  this  source  directly  to  ruin  a  cheese 
is  very  uncommon. 

The  very  habit  in  some  countries  of  washing  or  rinsing  cheese 
making  utensils  in  whey  will  account  readily  for  the  universal 
presence  of  Oidium  lactis  and  perhaps  for  many  of  the  bacterial 
infections  that  result  in   loss.     But  the  source  of   the  most 
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trouble  in  a  cheese  cellar  is  found  to  be  the  cheese  maker  him- 
self. The  cheeses  are  commonly  exposed  upon  curing  boards, 
turned  and  examined  in  the  hands.  In  this  way  spores  from 
molds  or  bacteria  occurring  accidentally  as  single  colonies  upon 
single  cheeses  are  distributed  by  thousands  to  hundreds  of 
cheeses.  The  product  of  a  factory  may  almost  be  identified  in 
the  markets  by  the  contaminations  upon  the  surface  of  its 
cheeses.  Certain  brands  of  the  cheese  always  bear  Monilia 
Candida,  and  commonly  one  or  two  other  Monilias.  A  species 
of  Fusarium  is  distinctive  or  another  brand  with  Acrostalagmus 
cinnabarinus  occasionally  present.  After  numerous  experi- 
ences with  all  sorts  of  contamination  this  trouble  has  been 
practically  eliminated  from  our  experimental  work  by  putting 
the  fresh  cheeses  as  soon  as  they  are  drained,  salted  and  com- 
paratively dry  upon  the  surface,  into  boxes  which  are  slightly 
larger  than  the  cheeses,  leaving  air  space  and  room  for  mold  to 
develop  normally.  In  this  way  fingering  is  done  away  with, 
the  cheese  is  turned  by  turning  the  box,  and  examined  by  re- 
moving  the  lid  without  touching  the  surface,  so  that  a  colony 
of  mold  appearing  upon  one  cheese  is  no  longer  distributed 
through  the  cellar. 

It  is,  therefore,  possible  to  produce  cheeses  practically  free 
from  molds  other  than  those  inoculated  upon  their  surface. 
Although  such  boxing  is  practically  undesirable  on  account  of 
expense  upon  a  large  scale,  it  remains  certain  that  it  may  be 
very  useful  in  eliminating  troubles  which  do  occur  without  so 
large  a  loss  as  would  come  from  discarding  all  infected  cheeses, 
many  of  which  would  ripen  very  satisfactorily  but  for  the  dan- 
ger of  spreading  obnoxious  fungi  over  great  number  of  cheeses. 

ROQUEFORT  CHEESE. 

The  well  known  Roquefort  cheese  is  another  highly  flavored 
cheese  in  which  mold  has  long  been  known  to  play  a  part.  In 
manufacture,  this  cheese  approaches  the  hard  type,  but  the 
ripened  cheese  bears  a  closer  relation  to  the  soft  cheeses.  Many 
very  complete  descriptions  give  the  details  of  its  making  and 
curing.  These  need  not  be  repeated  here.  Roquefort  is  by 
description  a  goats'  or  sheep's  milk  cheese,  made  in  France 
principally,  though  cheese  of  nearly  the  same  quality  is  said 
to  be  made  in  other  parts  of  Europe  from  mixed  cows'  and 
sheep's  milk,  or  from  cowls'  milk  alone. 
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The  great  popularity  of  Roquefort  cheese  makes  information 
as  to  the  biology  of  its  ripening  processes  very  desirable.  To 
this  end  numerous  specimens  of  Roquefort  have  been  purchased 
and  analyzed.  The  results  of  this  work  have  been  very  much 
simpler  than  the  studies  of  Camembert.  The  ordinary  Roque- 
fort cheese,  before  it  is  sent  to  the  market,  is  carefully  cleaned 
and  covered  with  tin  foil.  Its  surface  would,  therefore,  tell 
very  little.  When  cut  it  is  seen  to  be  traversed  by  channels  or 
holes  made  by  the  Prickelmachine  and  by  cracks.  Every 
air  space  is  lined  with  green  ^enicillium  so  that  the  cut 
surface  is  said  to  be  marbled  with  green.  The  texture  of 
the  cheese  is  reasonably  uniform  with  every  indication  that 
ripening  is  simultaneous  throughout  the  cheese  or  at  least  ap- 
proximately so.  Its  texture  is  rather  crumbling  than  waxy, 
with  a  tendency  to  dissolve  readily  in  the  mouth.  The 
tast^  is  characteristic,  a  sharp  flavor,  in  which  a  rather  high 
salt  content  is  noticeable.  Its  odor  is  strong,  cheesy  rather 
than  offensive  in  any  way^,  except  as  pronounced  putrefactive 
odors  are  sometimes  developed  in  the  rind.  Cultures  from  the 
surface  often  show  various  species  of  fungi.  There  is  no 
regularity  about  the  surface,  however,  while  uniformity  of 
texture  and  appearance  is  universal  on  the  inside.  Cultures 
from  the  interior  show  a  remarkable  uniformity.  In  many 
cheeses  examined  a  pure  culture  of  a  single  species  of  Peni- 
cillium  has  been  found.  The  extremely  rare  appearance  of 
any  other  mold  in  the  cultures  has  been  remarkable.  Similarly 
the  bacterial  content  is  usually  limited  to  typical  lactic  forms. 
Sufficient  analyses  have  been  made  to  establish  clearly  that  a 
first-class  Roquefort  cheese  should  contain  only  lactic  bacteria 
and  the  Roquefort  Penicillium.  This  Penicillium  is  often  re- 
ferred to  by  writers  as  P.  glancum  and  regarded  as  the  common 
green  species^  but  as  it  has  very  characteristic  morphological 
and  physiological  characters  it  seems  best  to  designate  it  as  the 
Roquefort  Penicillium,  even  though  it  quite  often  occurs  upon 
other  substrata. 

The  cultures  which  have  been  conducted  in  connection  with 
the  study  of  Camembert  cheese  have  shown  that  the  Roquefort 
Penicillium  is  capable  of  digesting  curd  very  completely.  Here 
as  in  Camembert  cheese,  chemical  analyses  have  shown  that  the 
derivatives  of  casein  become  almost  completely  water  soluble. 
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Further,  pure  culture  experiments  upon  sterile  curd  have  shown 
that  this  mold  in  the  earlier  stages  of  ripening  produces  bitter 
flavors  during  the  first  few  weeks,  but  that  its  continued  action 
changes  these  to  typical  flavors  of  the  Roquefort  cheese.  Here 
we  have  a  definite  positive  result.  It  is  thus  shown  that  the 
Roquefort  Penicillium,  acting  with  the  lactic  bacteria,  is  capable 
of  ripening  Roquefort  cheese,  without  the  introduction  of  other 
enzyme  producing  or  flavor  producing  organisms.  The  investi- 
gations of  the  chemical  nature  of  these  changes  have  barely 
been  touched  upon  at  this  time.  In  a  recent  experiment  a 
cheese  of  the  Roquefort  type  was  made  of  cows*  milk,  inocu- 
lated with  the  Roquefort  Penicillium,  and  kept  in  a  room  at  a 
temperature  of  about  60°  F.  At  the  end  of  five  weeks  this 
cheese  was  found  to  have  acquired  both  the  texture  and  the 
flavor  of  genuine  Roquefort.  There  seems  to  be  no  doubt  but 
that  it  will  be  possible  to  develop  methods  of  making  and  ripen- 
ing that  will  produce  the  Roquefort  type  of  cheese  successfully 
in  the  United  States.  Details  of  making  and  handling  will 
then  be  offered. 

OTHER  CHEESES  RELATED  TO  ROQUEFORT. 

Single  studies  have  been  made  from  the  Italian  Gorgonzola, 
English  Stilton  and  Hungarian  Brinse  (Brindze  or  Brimse). 
Gorgonzola  and  Stilton  are  made  from  cows'  milk.  Brinse  is 
described  as  made  from  sheep's  milk,  mixed  sometimes  with 
goats'  milk.  These  three  varieties  of  cheese  are  found  marbled 
with  green  Penicillia  in  pure  cultures,  which  are  unquestion- 
ably one  or  more  strains  of  the  Roquefort  Penicillium.  In  the 
Gorgonzola  and  Stilton  cheeses  examined,  lactic  species  were 
the  only  bacteria  found.  Comparison  of  the  flavors  in  these 
cheeses  shows  that  the  differences  lie  rather  in  the  qualities  of 
the  materials  used  in  making,  and  in  the  handling  of  the 
cheese,  than  in  the  qualities  attributable  to  ripening  organisms. 

It  is  peculiarly  interesting  to  find  the  same  species  of  mold 
in  the  interior  of  ripened  cheese  in  four  countries  so  widely 
separated,  where  no  efforts  at  the  use  of  pure  cultures  are 
known  to  be  made.  Experiments  show  that  in  every  locality 
so  far  studied  there  are  many  green  species  of  Penicillium.  It 
is  evident  then  that  the  food  material  or  the  conditions  or  both 
presented  by  these  types  of  cheese  must  exert  a  selective  influ- 
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ence  upon  the  molds,  which  results  in  the  dominance  of  the 
one  species  so  universally  found.  This  species  has  been  intro- 
duced into  experimental  cheeses  at  this  Station. 

AMERICAN  BRIE  AND  ISIGNY. 

Cheeses  of  the  type  referred  to  in  our  previous  bulletin  as  the 
American  Brie  have  been  studied  for  comparison.  This  was  a 
collective  term  suggested  to  cover  cheese  sold  under  various 
labels  as  Brie,  Isigny,  Wiener,  Miniature  and  others,  desig- 
nated commonly  by  the  retailer  simply  as  Brie.  The  name  Brie 
seems  to  be  applied  in  the  French  dairy  literature  to  a  cheese 
which  differs  from  the  Camembert  in  the  process  of  making, 
but  ripened  by  the  same  fungi  and  approximately  in  the  same 
way  as  Camembert.  The  domestic  product  so  far  as  examined 
is  quite  different,  with  the  exception  of  the  out-put  of  9ne 
factory  which  is  conducted  by  imported  cheese  makers.  The 
cheese  met  in  the  eastern  markets  under  these  names  shows  no 
trace  of  the  Camembert  Penicillium.  Numerous  brands  have 
been  examined  in  the  market  and  many  hundreds  of  cheeses 
have  been  seen  in  the  cellars  of  two  of  the  largest  cheese  com- 
panies. Oidium  lactis  is  universally  present  upon  these  cheeses, 
but  its  presence  goes  practically  unnoticed  by  the  makers  since 
it  produces  neither  color  nor  aerial  mycelium.  All  noticeable 
molds  are  washed  or  scraped  from  the  surface  of  the  cheese. 
The  washing  produces  exactly  the  best  conditions  for  the 
growth  of  bacteria  and  Oidium.  This  treatment  results  in  a 
cheese  without  a  very  definite  fungous  rind,  with  a  strong 
flavor  and  smell. 

Cultures  from  this  type  of  cheese  indicate  that  there  is  an 
associative  action  between  the  Oidium  lactis  and  various  species 
of  bacteria.  Several  species  of  Penicillium  occur  as  contamina- 
tions in  these  cellars,  and  sometimes  are  found  upon  the  cheeses 
in  the  market.  Every  effort  is  made  to  eliminate  mold  action 
other  than  that  of  Oidium  lactis,  which  usually  passes  unrecog- 
nized. Cheeses  of  this  type  usually  bear  rich  growths  of  yeasts, 
giving  a  characteristic  greasy  feeling  to  the  surface.  Exactly 
what  parts  these  various  organisms  play  in  the  production  of 
Brie  is  as  yet  undetermined. 

Single  studies  have  shown  that  Oidium  lactis  is  the  dominant 
mold  upon  the  surface  of  some  brands  of  lyimburger,  brick  and 
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Port  dii  Salut.  There  is  then  good  reason  to  believe  that  this 
fungus  is  associated  with  nearly  every  type  of  highly  flavored 
ripened  soft  cheese  met  in  the  American  market. 

THE  MOLDS  REFERRED  TO  IN  THIS  PAPER. 

The  Camembert  and  Roquefort  molds  belong  to  the  hypho- 
mycete  genus  Penicillium,  which  has  been  characterized  by 
one  author,  "hyphae  broadly  effused,  creeping;  conidiophore 
branched  at  the  apex  in  an  irregularly  verticillate  manner,  pro- 
ducing brush  or  broom-like  forms;  conidia  in  chains,  hyaline 
or  bright  colored,  spherical  or  elliptical." 

This  genus  of  fungi  contains  a  large  number  of  very  poorly 
described  forms  which  are  everywhere  abundant  as  the  '  'green'  * 
gr  "  blue"  mold  of  the  household,  the  dairy  and  the  granary. 
They  form  patches  upon  and  just  under  the  surface  of  the 
materials  upon  which  they  grow.  The  patches  are  composed 
of  delicate  threads  of  mold  which  are  matted  together,  forming 
more  or  less  cottony  surfaces,  never  rising  more  than  a  small 
fraction  of  an  inch  above  the  substratum.  At  first  these  areas 
are  always  white,  but  in  most  species  the  ripening  of  a  crop  of 
spores  is  indicated  by  the  change  to  a  color  which  is  usually 
some  shade  of  green,  though  this  may  later  give  place  to  a 
brown.  In  a  few  species  other  colors  appear.  These  spores 
(conidia)  or  propagating  bodies  are  minute,  thin-walled  cells 
averaging  possibly  one  five-thousandth  of  an  inch  in  diameter, 
and  so  light  that  they  float  freely  in  the  air.  A  breath  upon 
the  surface  of  such  a  colony  carries  away  thousands  of  them, 
when  if  held  in  a  proper  position,  they  may  commonly  be  seen 
to  rise  in  a  cloud.  If  the  colony  be  held  to  the  nose  and 
inhaled  they  give  the  sensation  commonly  called  the  **  smell 
of  mold."  They  are  then  exceedingly  light;  they  are  pro- 
duced in  immense  numbers;  they  are  capable  of  growing  in 
almost  every  conceivable  situation,  upon  anything  which  is  not 
definitely  and  strongly  poisonous.  Some  of  these  spores  are 
short-lived,  others  cling  tenaciously  to  their  power  to  germinate. 
Of  the  species  probably  a  dozen  common  ones  may  be  expected 
in  any  locality,  perhaps  more.  Our  studies  have  shown  that 
they  affect  very  differently  the  substances  upon  which  they 
grow.  It  is  then  clearly  necessary  that  we  know  the  forms 
we  are  to  use  by  thorough  study  of  their  characters  and  habits, 
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and  just  as  important  that  we  know  how  to  get  rid  and  stay 
rid  (if  it  be  possible)  of  those  we  do  not  want.  The  discussion 
of  the  whole  group  will  be  reserved  for  another  paper.  Here 
we  may  describe  in  simple  terms  the  two  cheese  fungi  we  find 
important,  but  it  may  as  well  be  acknowledged  at  the  outset 
that  with  the  possible  e3»ception  of  the  Camembert  species, 
safe  recognition  of  species  without  technical  knowledge  and 
cultural  study  is  out  of  the  question. 

THE  CAMEMBERT  MOLD. 

The  spores  of  the  Camembert  mold  grow  rather  slowly  in 
comparison  with  the  other  molds  of  the  group.  They  first 
swell  to  nearly  double  size,  then  produce  fine  threads  or  hyphae 
at  from  one  to  three  points  on  their  surface.  Upon  a  cheese 
or  in  laboratory  culture  the  subsequent  growth  of  these  threads 
forms  a  colony  large  enough  to  be  visible  with  the  naked  eye, 
in  ordinary  room  temperature,  in  about  two  days.  Usually  in 
four  or  five  days  the  colony  will  have  become  loosely  white 
cottony,  about  one-half  inch  or  less  in  diameter,  and  perhaps 
standing  one-twentieth  of  an  inch  above  the  surrounding  sur- 
face. At  or  about  this  stage  the  center  of  this  colony  begins 
to  turn  a  shade  of  greenish  ^rey,  which  is  characteristic  of 
this  species,  though  one  or  two  other  forms  produce  colors 
closely  resembling  it  except  to  one  very  familiar  with  the 
shades  of  color  in  question.  This  is  due  to  the  presence  of 
ripe  spores.  Upon  the  cheese  in  the  cellar  this  color  often  does 
not  appear  in  less  than  a  week  or  even  ten  days.  Microscopic 
,  examination  shows  that  the  submerged  threads  of  mycelium  of 
such  a  colony  do  not  go  deeper  into  the  solid  media  than  one- 
sixteenth  of  an  inch,  and  that  the  superficial  portion  of  the 
mycelium  spreads  as  fast  or  nearly  so  as  the  part  beneath  the 
surface  of  the  substratum.  This  fungus  grows  and  fruits  for 
about  two  weeks,  in  some  cases  this  may  be  prolonged  to  three 
weeks,  and  at  the  end  of  that  period  no  further  growth  is  to  be 
expected  from  the  primary  colonies.  Nor  if  the  medium  is  un- 
disturbed is  there  a  secondary  growth  from  the  germination  of 
the  spores  produced  by  the  first  colony.  In  case  the  rind  of 
the  cheese  is  broken  so  that  a  fresh  surface  is  presented,  the 
spores  will  develop  new  colonies  upon  such  areas.  A  colony 
then  produces  a  single  crop  of  spores  and  dies,  under  ordinary 
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circumstances,  and  in  undisturbed  cultures  there  is  usually  no 
second  growth  from  the  spores  or  from  the  'old  mycelium, 
although  the  contrary  has  been  claimed  for  this  fungus  by 
a  recent  writer  (Maz6,  lo).  A  cheese  inoculated  with  this 
mold  will  become  covered  with  pure  white,  cottony  mycelium 
in  about  a  week.  The  color  will  then  begin  to  show  the  grey- 
green  shade  characteristic  of  the  species,  which  spreads  until 
at  the  end  of  the  second  week  the  entire  surface,  if  left  undis- 
turbed, will  be  colored. 

Persistent  search  has  failed  to  find  a  single  colony  in  America 
whose  presence  can  be  attributed  to  anything  but  Camembert 
cheese,  imported  from  Europe.  The  mold  may  then  be  re- 
garded as  a  typical  dairy  form  which  is  not  well  adapted  to 
cosmopolitan  conditions,  and  to  the  struggle  for  existence  on 
all  sorts  of  media.  In  fact  in  the  course  of  laboratory  practice 
involving  thousands  of  cultures,  even  in  the  laboratories  of  this 
Station,  this  mold  rarely  appears  as  a  contamination,  although 
it  has  been  cultivated  in  quantity  and  used  in  the  inoculation 
of  large  numbers  of  cheese  in  the  same  building  with  the  bac- 
teriological laboratory.  Moreover,  the  spores  are  easily  killed 
by  heat,  and  retain  their  vitality  for  only  a  few  weeks  in 
ordinary  cultures  allowed  to  dry  in  the  air  at  room  temperature. 

The  following  technical  characterization  may  be  offered,  based 
upon  studies  made  upon  the  sugar  gelatine  and  potato  agar 
described  in  this  paper,  after  the  plan  outlined  in  my  recent 
paper  in  the  Journal  of  Mycology. 

PeniciUium  Camemberti  (nomen  novum ),^ — Colonies  effused, 
white  (sometimes  yellowish  white)  slowly  changing  to  grey- 
green  (glaucous) ;  surface  of  colony  floccose,  of  loosely  felted 
hyphae  about  5  /*  in  diameter,  reverse  of  colony  yellowish 
white;  conidiophores  300-800 /a  in  length,  3-4/1  in  diameter, 
septate,  cells  thin-walled  often  collapsing  in  age,  arising  as 
branches  of  aerial  hyphae;  fructification  sometimes  175/1  in 
length  but  usually  much  less,  consisting  commonly  of  one  main 
branch  and  one  lateral  sparingly  branched  to  produce  rather 

*  In  oiTeriiiK  a  new  specific  uaine  for  this  mold  the  author  is  aware  that  the  name 
P.  album  Epstein  is  accepted  for  this  mold  by  Mas^  and  others;  also  that  Lindau  has 
substituted  for  P.  album  Epstein,  P.  Epsteini  Lindau  on  examination  of  the  literature 
alone.  The  previous  use  of  the  name  P.  album  by  Preuss  for  a  fun^rus  now  unknown 
invalidates  that  name  as  used  by  Epstein.  Careful  study  of  Epstein's  article  and  of 
the  diag^nosis  of  P.  Epsteini,  drawn  by  Lindau  from  Epstein's  article,  shows  that  this 
description  offered  would  be  incorrect  if  applied  to  this  fungus.  This  opinion  has 
been  discussed  with  and  concurred  in  by  Dr.  C.  Wehmer. 
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few  basidia  which  bear  long  loosely  divergent  chains  of  conidia. 
Basidia  8-11X2.4-3/1X.  Conidia  at  first  cylindrical  then  elliptical 
and  finally  globose  when  ripe,  smooth  bluish-green  by  trans- 
mitted light,  thin-walled  and  commonly  guttulate,  4.5-5.5  ft 
in  diameter,  swelling  in  germination  to  8- 10 /a.  Germ-tubes 
one  to  several.  Cells  of  mycelium  about  5  by  20-40 /a.  Lique- 
fies sugar  gelatine  only  under  the  center  of  the  colony.  Changes 
blue  litmus  to  red  strongly  at  first,  then  after  four  to  six  days 
begins  to  turn  the  red  back  to  blue  at  the  center  and  continues 
outward  concentrically  until  all  has  become  blue.  Growing 
and  fruiting  period  about  two  weeks.  Fruits  only  upon  exposed 
surfaces  of  the  substrata — never  produces  spores  in  cavities  not 
very  broadly  open.    Habitat,  Camembert  and  other  soft  cheeses. 

THE  ROQUEFORT  MOLD. 

• 

The  spores  of  the  Roquefort  mold  grow  very  rapidly,  often 
producing  new  mycelium  and  ripe  spores  within  thirty-six 
hours.  The  colonies  are  white  at  the  very  first  but  begin  to 
become  green  at  the  center  within  two  days  in  a  rapidly  grow- 
ing colony.  Such  a  colony  may  become  a  half  inch  in  diameter 
in  the  first  two  days.  The  mycelium  is  mostly  submerged 
but  very  close  to  the  surface  and  grows  rapidly  outward  from 
the  starting  point  in  a  radial  manner,  which  is  rendered  promi- 
nent by  certain  of  the  threads  lying  just  under  the  surface 
for  the  most  part,  but  making  loops  into  the  air  by  rising  just 
above  the  substratum  for  a  little  way  then  reentering  the 
medium.  This  gives  a  greyish,  almost  cobwebby  (arachnoid) 
appearance  to  the  margin  of  the  young  colony.  The  rate  of 
growth  is  not  uniform  in  the  circumference  of  such  a  colony, 
which  makes  the  border  of  a  colony  uneven  instead  of  regularly 
circular  as  most  species  appear.  The  superficial  portion  of  the 
Roquefort  mold  is  almost  entirely  composed  of  the  fruiting 
hyphae  or  conidiophores,  the  vast  majority  of  which  arise  as 
branches  of  submerged  hyphae  and  consequently  stand  sepa- 
rately as  short  unbranched  threads  of  approximately  equal 
length,  which  give  the  surface  a  velvety  appearance.  They 
are  usually  two  or  three  tenths  of  a  millimeter  or  less  in  length, 
say  one  seventy-fifth  of  an  inch.  Such  a  colony  spreads  in- 
definitely in  the  substratum  so  that  the  center  will  be  composed 
of  ripe  fruit  while  the  margin  is  still  actively  growing.     In 
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laboratory  culture,  however,  the  development  is  so  rapid  that 
the  entire  surface  is  covered  within  the  first  few  days,  then 
growth^  ceases.  TJie  mycelium  here,  as  in  the  Camembert 
mold,  produces  but  a  single  crop  of  spores,  then  dies.  These 
spores  are  a  bright  green  at  first,  but  in  a  short  time  become 
a  dirty  brown  color  in  dry  culture.  The  spores  of  this  fungus 
are  much  more  resistant  than  those  of  the  Camembert  mold 
both  to  heat  and  to  natural  exposures.  They  will  retain  their 
viability  for  months  in  old  cultures,  under  the  ordinary  condi- 
tions of  exposure  in  the  laboratory'.  Upon  a  cheese  this  mold 
produces  a  bright  green  area  which  extends  rapidly.  Its  action 
can  be  detected  in  a  few  days  by  the  bitter  taste  of  the  curd 
near  to  the  mycelium.  A  similar  taste  is,  however,  produced 
at  least  in  some  measure  by  other  green  forms  so  that  it  is  not 
diagnostic  except  as  between  this  and  the  Camembert  species. 
A  colony  upon  the  surface  of  a  cheese  becomes  brown  in  two 
or  three  weeks,  but  colonies  growing  in  the  cavities  which  are 
so  characteristic  of  the  center  of  this  type  of  cheese  retain  their 
bright  green  color  for  long  periods. 

This  mold  is  not  limited  to  dairy  products,  but  is  widely  dis- 
tributed. It  has  been  sent  to  the  laboratory  from  the  most 
distant  correspondents.  It  has  been  found  in  silage,  in  labora- 
tory cultures  from  many  substances.  It  has  been  found  to  be 
the  green  mold  of  Stilton,  Gorgonzola  and  Brinse,  as  well  as  in 
certain  types  of  prepared  cheese  purchased  in  the  market. 
Once  in  a  laboratory  it  stays  and  seems  to  get  into  everything. 
In  other  words  this  is  one  of  the  cosmopolitan  and  omnivorous 
species  of  the  genus.  One  character  seems  to  differentiate  this 
mold  from  most  of  the  others — that  is,  its  powder  of  growing 
into  and  fruiting  normally  within  narrow  cavities,  such  as 
appear  in  cheese.  It  appears  that  this  character  exerts  a  sort 
of  automatic  (perhaps  we  may  call  it  a  truly  '* natural**)  selec- 
tion which  eliminates  all  other  species  from  the  ripening  pro- 
cesses of  Roquefort  and  related  types  of  cheese. 

A  technical  characterization,  based  upon  petri  dish  cultures 
in  gelatin  and  agar,  is  offered: 
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Penicillium  roque/orii  (nomen  novum ).^ — Colonies  quickly 
turning  green,  becoming  a  dirty  brown  in  age,  velvety  strict, 
indeterminately  spreading  by  large  main  radiating,  branching 
hyphae  giving  a  somewhat  uneven  or  indefinite  margin,  which 
gets  a  white,  fibrous,  almost  spider-web  appearance  from  its 
alternation  of  submerged  parts  of  hyphae  with  short  prostrate 
aerial  loops;  reverse  of  colony  yellowish  white.  Conidiophores 
arising  separately  and  in  acropetal  succession  from  the  growing 
parts  of  submerged  hyphae  (comparatively  few  from  aerial 
parts,  but  some),  200:300 /ix  septate.  Fructification  90-120/1  or 
at  times  i6o/ix  by  30-60 /ix  at  broadest  place,  usually  appearing 
double  by  the  divergence  of  the  lowest  branch,  branchlets 
(basidiophores)  irregularly  verticillate  bearing  crowded  verti- 
cils of  appressed  basidia,  9- 11  by  2.5 /ix,  with  long  divergent 
chains  of  conidia.  Conidia  bluish-green,  cylindrical  to  globose, 
smooth,  rather  firm  walled,  4-5  /a  in  diameter,  germinating  by 
a  straight  tube.  Colonies  do  not  liquefy  sugar  gelatine  though 
they  soften  it  somewhat.  Fungus  changes  litmus  from  red  to 
blue  very  rapidly  and  strongly  almost  from  the  beginning  of 
growth.  Fruiting  period  short,  but  one  crop  6i  spores  upon 
the  mycelium.  Cosmopolitan  and  omnivorous,  or  nearly  so. 
Characteristic  of  Roquefort  and  related  types  of  cheese.    Fig.  2. 

OIX)lUM  LACTIS. 

The  mold  variously  known  as  Oidium  or  Oospora  lactis  is 
another  cosmopolitan  organism.  This  fungus  differs  widely 
from  the  species  previously  described.  Inoculated  into  any 
suitable  medium  it  grows  with  enormous  rapidity.  A  single 
spore  (or  oidium)  may  give  rise  to  several  centimeters  of  my- 
celium and  hundreds  of  spores  in  twenty-four  hours.  It  prefers 
very  moist  situations,  since  almost  the  entire  mycelium  is  de- 
veloped below  the  surface  of  the  substratum.  It  is  therefore 
passed  unnoticed  many  times  or  produces  changes  which  are 
attributed  by  the  observer  to  bacteria.  Description  therefore 
must  depend  upon  microscopic  characters.  The  study  of  the 
border  of  the  young  colony  shows  numerous  vegetative  hyphae 
radiating  outward.  Each  of  these  is  found  to  divide  dichoto- 
mously  (fig.  3,  a,  b)  so  that  the  border  is  a  crowded  series  of 
forking  branches.    In  the  older  parts  of  the  mycelium  a  branch 

*  The  mold  of  Roquefort  cheese  is  referred  to  in  the  literature  only  as  P.  glaucum. 
Careful  study  shows  that  this  species  has  been  confused  with  numerous  others  under 
the  name  P.  glaucum.  The  unique  position  of  this  mold  and  its  very  distinct  characters 
make  it  very  desirable  to  have  the  name  proposed  above,  Penicillium  roqueforti. 
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may  be  produced  at  each  end  of  every  cell,  or  several  at  each 
end,  and  these  branch  indefinitely.  The  fruiting  branches  are 
mostly  produced  as  outgrowths  from  the  distal  ends  of  the  cells. 
These  extend  upward  into  the  air  or  remain  entirely  submerged 
in  many  cases.  From  the  ends  of  these  outgrowths  one  to 
several  rows  of  oblong  or  cylindrical  cells  begin  to  be  pinched 
off."  If  extending  above  the  surface  this  gives  rise  to  chains 
of  delicate  shimmering  cells  which  appear  as  a  powdery  cover- 
ing upon  the  surface,  which  can  be  seen  with  a  good  lens  to  be 
arranged  into  chains.  In  some  strains  of  Oidium  all  of  these 
chains  (and  some  of  the  chains  in  all  strains)  of  spores  remain 
submerged  and  germinate  at  once,  so  that  they  give  rise  to 
unintelligible  mats  of  hyphae.  Oidium  produces  a  very  slight 
acid  reaction  to  litmus  at  first,  then  a  strong  and  continued 
alkaline  reaction.  It  liquefies  sugar  gelatine  under  the  colonies, 
but  does  not  extend  the  area  of  liquefaction  beyond  the  edge 
of  the  colony.  Oidium  always  and  everywhere  tested  has 
produced  a  strong  and  very  characteristic  odor.  Once  familiar 
with  this  odor  the  worker  may  recognize  it  anywhere.  Its 
spores  or  oidia  are  hyaline,  smooth,  cylindrical,  3.5-5  by  6-30, 
varying  with  the  conditions  and  the  substratum  and  perhaps 
at  times  exceeding  these  limits.  These  swell  variously  and 
germinate  in  many  ways  so  that  no  germination  characters 
are  definite.  Upon  some  media  this  mold  may  be  induced  to 
produce  a  large  growth  of  aerial  mycelium,  but  the  limits  here 
defined  will  include  the  variations  to  be  found  upon  the  usual 
culture  media. 

Oidium  lactis  is  described  as  universally  present  on  milk  and 
its  products.  Epstein  even  suggests  that  experiments  upon 
milk  and  cheese  can  not  be  freed  from  its  presence  without 
sterilizing.  The  same  or  almost  indistinguishable  forms  are 
found  upon  decaying  vegetables  and  fruits,  which  may  give 
reason  for  the  statement  that  the  odor  produced  by  Oidium  is 
that  of  rotten  cabbage.  There  seems  to  be  good  reason  for 
saying  that  all  these  forms  are  but  varieties  or  strains  of  the 
same  species.  Comparison  of  several  of  them  shows  that  under 
uniform  conditions  the  morphology  of  all  these  forms  is  ver>' 
nearly  the  same.  This  is  also  largely  true  of  their  physio- 
logical effects.  This  mold  has  been  much  studied  and  numerous 
papers  discuss  its  nature  and  physiological  effects  as  well  as  its 
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relationship.  It  will  be  sufficient  to  describe  here  the  fungus 
and  to  give  figures  to  assist  in  its  recognition.  Its  relations  to 
the  problems  of  cheese  ripening  have  already  been  indicated. 

SUMMARY  OF    THE   RELATIONS  OF    FUNGI   TO   CHEESE    RIPEN- 
ING  AS  SHOWN  IN  THIS  PAPER. 

1.  Camembert  Cheese, — The  acidity  of  the  curd  resulting 
from  the  action  of  lactic  organisms  reduces  where  it  does  not 
entirely  eliminate  the  growth  of  objectionable  bacteria. 

2.  Many  species  of  dairy  fungi  exert  in  the  course  of  their 
development  the  power  of  changing  this  reaction  to  alkaline. 
The  Camembert  Penicillium  and  Oidium  lactis  possess  this 
power  but  not  in  greater  degree  than  many  other  species. 

3.  Many  species  of  fungi  produce  proteolytic  changes  in 
curd  to  a  greater  or  less  extent. 

4.  The  chemical  changes  in  the  ripening  of  curd  by  fungi 
are  due  in  the  cases  studied  to  the  production  of  enzymes. 

5.  The  texture,  appearance  and  flavor  of  curd  acted  upon 
by  such  fungi  are  different  for  different  species. 

6.  The  Camembert  Penicillium  (P.  Camemberti)  is  the  only 
species  so  far  studied  with  which  the  particular  appearance 
and  texture  sought  in  the  ripened  Camembert  can  be  produced 
from  curd  soured  by  lactic  bacteria,  without  producing  any 
objectionable  flavor. 

7.  Oidium  lactis  is  always  found  upon  Camembert  cheese 
and  so  closely  associated  with  the  presence  of  the  flavor  as  to 
suggest  its  agency  in  flavor  production  though  only  circum- 
stantial proof  of  such  a  function  has  been  possible  thus  far. 
The  participation  of  bacteria  in  flavor  production  is  not  ex- 
cluded by  these  results. 

8.  Other  species  of  fungi  have  been  shown  to  produce  vari- 
ations in  this  flavor  such  as  have  been  often  found  in  certain 
market  cheeses.  In  this  way  it  is  possible  to  look  for  the  cause 
of  differences  in  flavor  in  contamination  of  the  cultures  upon 
the  cheeses.  This  points  toward  the  use  of  pure  cultures  for 
inoculation  with  the  addition  of  special  organisms  if  certain 
variations  from  what  we  haye  regarded  as  typical  flavor  are 
found  to  be  of  value  in  the  market,  rather  than  dependence 
upon  accidental  occurrence  of  the  desired  species  in  the  factory. 
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9.  Roquefort  Cheese, — In  the  ripening  of  Roquefort  cheese 
the  only  organisms  found  necessary  are  lactic  bacteria  and  the 
Roquefort  species  of  Penicillium. 

10.  The  Roquefort  Penicillium  has  been  shown  to  possess 
the  power  to  reduce  the  acidity,  to  change  the  chemical  nature 
of  the  curd,  and  to  produce  the  typical  flavor. 

11.  Other  Varieties  of  Cheese, — The  Roquefort  species  of 
Penicillium  is  found  to  be  present  in  the  imported  Stilton, 
Gorgonzola  and  Brinse,  as  well  as  Roquefort  cheese. 

12.  Oidium  lactis  alone  of  the  forms  studied  has  been  found 
upon  the  various  brands  of  Limburger,  Brie  (American  type), 
Isigny  and  related  cheeses  found  in  the  market.  Other  species 
incidentally  occur  but  not  uniformly,  and  such  occurrence  is 
avoided  as  far  as  possible  by  the  makers. 

Fig.  I. — Camembert  Penicillium  (P.  camemberti)  : 

a,  conidiophore  showing  a  common  type  of  branching  and  the  produc- 

tion of  basidia  and  conidia,  highly  magnified. 

b,  a  common  form  showing  much  less  branching, 
r,  //,  /,     diagrams  of  large  fructifications  (x  80). 
g^j\  I,     germinating  conidia. 

Fig.  2. — Roquefort  Penicillium  (P.  roqueforti)  : 

a,  part  of  conidiophore  and  base  of  fructification  highly  magnified  show- 
ing the  production  of  basidia  on  the  sides  as  well  as  at  the  apex  of 
the  basidiophore. 

b^  c,     other  types  of  branching. 

d,  young  conidiophore  just  branching. 

f ,  /*,     basidia  and  the  formation  of  conidia,  highly  magnified. 

^»  ^»  y.     diagrams  of  types  of  fructification  as  seen  under  low  power  (x 

30)» 
k,  /,  m,  n,     germination  of  conidia  and  new  conidia  produced  directly 
on  the  first  hyphae. 

Fig,  J. — Oidium  Lactis: 

a,  b^     dichotomous  branching  of  growing  hyphae. 

^1  d^  g,  simple  chains  of  oidia  breaking  through  substratum  at  dotted 
line  xy,  dotted  portions  submerged. 

e,  fy     chains  of  oidia  from  a  branching  outgrowth  of  a  submerged  cell. 
h,  branching  chain  of  oidia. 

ky  /,  wi.  «,  <7,  /,  J,     types  of  germination  of  oidia  under  varying  condi> 

tions. 
/,     diagram  of  a  portion  of  a  colony  showing  habit  or  oidium  lactis  as 

seen  in  culture  media. 
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EXPERIMENTS  ON  THE  DIGESTIBILITY  OF 

FISH  AND  POULTRY. 

BY  R.  D.  MILNER. 


•  •  • 


The  present  article  is  a  report  of  digestion  experiments  with 
poultry  and  fish  which  form  part  of  the  nutrition  investigations 
carried  on  by  the  Station  during  the  year  1904  in  cooperation 
with  the  United  States  Department  of  Agriculture. 

The  object  of  these  experiments  was  to  obtain  information 
regarding  the  actual  nutritive  value  of  poultry  and  fish.  It 
has  been  explained  in  previous  reports  of  this  Station  that 
for  the  proper  estimation  of  the  nutritive  value  of  any  food 
material,  it  is  not  sufficient  to  consider  merely  its  percentage 
composition,  that  is,  the  amount  of  the  diflFerent  nutritive  in- 
gredients it  contains.  It  is  necessary  to  consider  also  its 
digestibility,  or  the  amount  of  each  ingredient  that  will  be 
digested  and  absorbed,  and  so  made  of  use  to  the  body  for  the 
purposes  of  nutrition— the  building  of  tissue,  and  the  yielding 
of  energy.  Thus,  two  foods  might  be  very  much  alike  in 
chemical  composition  and  yet,  because  of  diflFerences  in  digesti- 
bility, differ  widelj^  in  actual  nutritive  value.  This  is  known 
to  be  the  case  with  graham  and  white  flours.  If  these  two 
grades  of  flour  are  milled  from  the  same  lot  of  wheat,  their 
composition  is  found  to  be  much  the  same,  there  being  a  little 
more  protein  in  the  graham  than  in  the  white  flour.  Bread 
made  from  the  white  flour,  however,  is  much  more  completely 
digested  than  that  from  the  graham  flour.  As  a  result  the 
body  actually  obtains  more  nourishment  from  a  given  quantity 
of  white  flour  than  from  the  same  quantity  of  graham  flour. 

Considerable  information  is  now  available  concerning  the 
digestibilit}'  of  mixed  diets  in  general,  and  of  several  different 
classes  of  food  materials.  As  suggested  just  above,  study  has 
already  been  made  of  the  digestibility  and  relative  nutritive 
value  of  different  grades  of  wheat  flour.     Experiments  with 
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various  cereal  breakfast  foods,  with  macaroni,  with  vegetables, 
legumes  and  with  fruit  and  nuts  may  also  be  cited.  Studies 
have  also  been  made  of  the  digestibility  of  milk,  and  of  various 
meats,  especially  beef.  The  data  at  hand,  however,  are  by  no 
means  complete,  and  in  view  of  the  importance  of  definite 
knowledge,  much  attention  is  now  being  given  to  this  phase 
of  the  subject. 

As  regards  the  digestibility  of  poultry  and  fish  but  little  is 
known.  Analyses  of  these  foods  are  extensive,  and  their 
chemical  composition  is  well  understood.  The  first  at  all 
elaborate  series  of  investigations  of  food  materials  undertaken 
in  this  country  were  studies  made  by  Atwater  under  the 
auspices  of  the  U.  S.  Fish  Commission,  in  1878-81,  on  the 
chemistry  of  fish.  The  report  of  this  Station  for  1902  con- 
tained a  large  number  of  analyses  of  poultry.  No  attempt  is 
here  made,  however,  to  summarize  previous  investigations. 
The  object  is  merely  to  make  a  contribution  to  the  general 
knowledge  of  the  subject,  which,  so  far  as  the  digestibility  of 
these  foods  is  concerned  is  very  meagre. 

DETAILS  OF  THE  EXPERIMENTS. 

The  work  here  reported  comprises  four  series  of  experiments, 
two  with  fish  and  two  with  poultry.  Each  series  consisted 
of  four  experiments,  so  that  in  all  sixteen  experiments  were 
included.  It  was  the  purpose  in  the  investigation,  not  only  to 
ascertain  the  extent  to  which  fish  and  poultry  are  digested, 
but  also  to  compare,  as  far  as  possible,  the  digestibility  of 
relatively  fat  and  lean  species.  In  the  experiments  with  fish, 
salmon  was  used  as  a  type  of  relatively  fat  fish,  and  cod  as  a 
type  of  lean  fish.  In  the  experiments  with  poultry,  duck  and 
chicken  were  similarly  selected. 

In  the  first  series  of  experiments  a  simple  ration  was  made 
up  consisting  of  salmon,  bread,  milk,  butter  and  sugar.  This 
was  consumed  by  each  of  the  subjects  for  three  days.  The 
remaining  series  of  experiments  followed  immediately,  on  essen- 
tially the  same  diet,  save  that  chicken,  cod  and  duck  were 
substituted  in  turn  for  the  salmon.  All  the  food  consumed 
and  feces  excreted  during  each  experiment  were  carefully 
weighed  and  samples  analyzed.  The  urine  of  the  final  day  of 
each  experiment  was  also  collected,  weighed,  and  its  heat  of 
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combustion  determined.  From  the  data  thus  obtained,  the 
availability  of  the  diet  as  a  whole  and  of  the  fish  or  poultry 
alone  was  calculated  as  explained  more  fully  beyond.  The 
details  of  the  separate  experiments  follow. 

Subjects. — The  subjects  of  the  sixteen  experiments  were  four 
men  ranging  from  19  to  38  years  of  age  and  from  60  to  75 
kilograms  in  weight.  All  were  engaged  in  light  work  in  con- 
nection with  the  nutrition  investigations.  Each  one  took  some 
physical  exercise  each  day,  the  total  daily  amount  of  muscular 
activity  being  probabl}-^  on  the  average  about  equivalent  to  that 
of  a  man  at  light  muscular  work.  No  attempt  was  made,  how- 
ever, to  secure  uniformity.  The  men  simply  pursued  their 
ordinary  course  of  life  except  as  regards  diet. 

All  the  subjects  were  in  good  physical  condition,  with  ap- 
parently normal  digestion.  Two  of  them,  E.  O.  and  R.  D.  M., 
had  previously  been  subjects  of  digestion  experiments,  and  the 
other  two,  from  their  experience  in  the  laboratory,  fully  under- 
stood the  nature  and  requirements  of  such  experiments. 

Duration. —  In  digestion  experiments,  as  long  periods  as 
practicable  are  desirable,  since  thereby  any  error,  as  in  the 
separation  of  the  feces  pertaining  to  the  digestion  period,  would 
be  mimimized.  In  these  experiments  the  period  was  in  each 
case  three  full  days. 

Diet, — In  these  experiments  the  diet  consisted  of  the  food 
under  investigation,  together  with  bread,  sugar,  milk,  butter, 
and  in  some  experiments  duck-fat  and  rock-candy.  No  restric- 
tion was  placed  upon  the  amount  of  any  food  material  to  be 
eaten,  each  subject  choosing  what  seemed  to  him  to  be  suffi- 
cient to  satisfy  his  needs.  Some  of  the  subjects  endeavored  to 
secure  uniformity  from  meal  to  meal  of  at  least  a  portion  of 
the  diet. 

In  order  to  compute  the  availability  of  the  fish  and  poultry 
alone,  as  hereafter  explained,  the  diet  was  purposely  made  as 
simple  as  possible  consistent  with  palatability.  Theoretically, 
an  ideal  diet  for  such  experiments  would  consist  of  only  the 
material  studied;  but  such  a  diet,  as  pointed  out  in  a  previous 
report,*  would  not  be  practicable,  and  it  is  believed  that  results 
obtained  by  the  methods  here  reported  indicate  more  closely 

♦  Storrs  Kxpt.  Sta.  Rpt.  1904,  p.  183. 
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the  digestibility  of  these  materials  in  the  ordinary  mixed  diet, 
than  would  experiments  in  which  the  diet  was  limited  to  a 
single  material. 

Description  of  food  materials. — In  these  experiments,  well 
known  brands  of  canned  salmon  and  canned  chicken  were  pur- 
chased at  a  local  grocery.  No  preparation  was  necessary,  other 
than  the  removal  of  a  small  amount  of  bone  and  other  refuse 
from  the  chicken,  and  the  materials  were  then  eaten  as  pur- 
chased. 

As  a  type  of  lean  fish,  fresh  cod  was  selected.  Several 
fresh  cod  steaks  were  purchased  each  day,  cut  into  small 
pieces  and  prepared  by  frying.  The  pan  was  slightly  greased 
with  butter,  and  the  fish  thoroughly  mixed  with  a  knife  during 
the  cooking. 

The  duck  used  as  a  type  of  fat  poultry  was  purchased  un- 
cooked, and  prepared  by  roasting.  The  fat  which  cooked  out 
in  the  process  was  carefully  saved,  and  constituted  the  '*  duck- 
fat  '  *  hereafter  referred  to. 

The  bread  was  ordinary  white  bread  purchased  of  a  local 
baker,  and  was  left  at  the  laboratory  each  day.  Immediately 
after  purchase,  it  was  stored  in  large  glass  jars  in  a  cool  place. 

The  milk  used  was  from  a  mixture  of  the  total  product  of 
several  cows  of  a  local  herd.  Milk  from  the  same  cows  was 
included  each  day,  as  previous  experience  had  indicated  little 
variation  in  composition  of  such  milk  from  day  to  day. 

The  butter  was  purchased  at  a  local  grocery,  a  fresh  supply 
being  obtained  for  each  series  of  experiments. 

The  sugar  was  granulated  cane  sugar  and  was  obtained  at  a 
local  grocery.  The  rock-candy  was  a  portion  of  a  supply  kept 
on  hand  fpr  combustion  work  with  bomb  calorimeter. 

Sampling  of  food. — As  previously  stated,  the  chicken  and 
salmon  were  purchased  in  cans.  At  the  beginning  of  the  series 
of  experiments,  each  subject  was  given  one  of  these  cans.  At 
the  first  meal,  each  subject  opened  his  can,  transferred  the 
contents  to  a  large  weighed  bowl,  and  secured  as  thorough 
mixing  as  possible  by  stirring  with  a  large  spoon.  Portions 
as  nearly  equal  as  could  be  easily  estimated  were  then  taken 
from  each  bowl  for  a  sample  for  analysis.     This  procedure  was 
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followed  at  the  opening  of  each  new  can,  and  the  composite 
sample  thus  obtained,  after  thorough  mixing,  was  analyzed  as 
representing  the  composition  of  the  material. 

Samples  of  the  cod  were  taken  from  each  portion  fried,  care 
being  taken  to  secure  a  representative  sample  in  each  case. 
The  mixture  of  the  samples  thus  obtained  was  then  analyzed. 

The  sample  of  duck  was  obtained  by  removing  the  meat 
from  the  cooked  birds  and  carefully  shredding  it  into  as  small 
pieces  as  possible.  After  thorough  mixing,  a  portion  was  then 
removed  for  analysis. 

The  milk  and  bread  were  obtained  fresh  each  morning,  and 
aliquot  portions  of  each  were  taken.  The  samples  for  all  the 
days  of  an  experiment  were  then  mixed  together  and  formed  a 
composite  sample  for  analysis.  In  the  case  of  the  milk,  a  few 
drops  of  formalin  were  added  to  the  composite  sample  as  a 
preservative. 

Since  the  butter  was  purchased  in  amounts  sufficient  for  an 
entire  series  of  experiments,  a  sample  was  taken  at  only  the 
beginning  of  each  series.  A  single  sample  of  the  duck-fat  was 
likewise  sufficient. 

No  analyses  were  made  of  the  sugar  or  rock-candy,  as  these 
materials  are  known  to  be  of  uniform  composition. 

Separation  of  feces, — In  these  experiments,  separation  of  the 
feces  pertaining  to  the  experimental  period  was  effected  by 
means  of  lamp-black  in  gelatin  capsules,  taken  with  the  first 
meal  of  each  experiment  and  the  first  meal  following  the  com- 
pletion of  the  series,  according  to  the  method  explained  in 
detail  in  a  former  report.*  In  most  cases  the  separations  were 
quite  satisfactory,  though  in  some  cases  the  line  of  demarcation 
in  the  separation  at  the  end  of  an  experiment  was  not  so 
sharply  defined  as  is  desirable. 

The  feces  pertaining  to  each  experiment  were  collected,  dried, 
weighed  and  ground  for  analysis. 

Collection  of  urine, — The  urine  was  collected  for  twenty-four 
hours  of  each  experiment,  beginning  at  7  a.  m.  of  the  third  day 
and  ending  at  7  a.  m.  of  the  day  following.  In  the  absence  of 
any  means  of  separating  the  urine  pertaining  to  the  experi- 
mental period  and  the  lack  of  definite  knowledge  concerning 

*  Storrs  Expt.  Sta.  Rpt.  1904. 
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the  nitrogen  lag,  i.e.^  the  time  elapsing  between  the  ingestion 
of  nitrogen  in  the  food  and  its  elimination  in  the  urine,  it  was 
considered  that  this  period  could  be  taken  as  fairly  representing 
the  daily  protein  katabolism  on  the  experimental  diet. 

The  weight  and  heat  of  combustion  of  the  urine  were  deter- 
mined, and  used  in  the  computations  of  available  energy,  as 
explained  beyond. 

Analyses  of  food  ^  feces  and  urine, — ^The  analyses  of  the  food 
materials  and  feces  were  made  according  to  the  methods  adopted 
by  the  Association  of  Official  Agricultural  Chemists.*  In  the 
duck-fat  sample,  only  the  water  content  was  determined.  The 
ash  content  of  the  butter  samples  was  assumed  to  be  2.50  per 
cent,  in  each  case.  Fat,  in  both  the  duck-fat  and  butter  sam- 
ples, was  estimated  by  difference.  Protein  was  taken  through- 
out as  equal  to  N  X  6.25. f 

The  heats  of  combustion  were  made  in  the  usual  way  by 
means  of  the  bomb  calorimeter.  J  The  composition  and  heats 
of  combustion  of  food  materials  and  feces  and  the  heats  of  com- 
bustion of  the  urine  are  given  in  Table  12. 

From  the  table  it  will  be  noted  that  the  most  striking  diflFer- 
ences  between  the  fish  and  poultry  samples  were  as  regards 
fat.  The  duck  contained  28.43  P^r  cent.,  the  chicken  and 
salmon  nearly  one-half,  and  the  cod  less  than  one-sixth  of 
this  amount.  The  amount  of  fat  in  fresh  cod  in  fact  has  been 
shown  by  analyses  elsewhere  to  be  very  small,  averaging  about 
.5  of  one  per  cent.  In  this  case,  the  higher  fat  content  is  due 
to  the  butter  used  in  the  frying. 

As  regards  protein,  the  poultry  was  somewhat  richer,  the 
difference  being  about  6  per  cent.  The  heat  of  combustion  of 
the  duck  was  highest,  4.244  calories  per  gram,  that  of  the 
chicken  and  salmon  about  2.6  calories  per  gram  and  that  of  the 
cod  1. 61 6  calories  per  gram.  The  fact  should  not  be  lost  sight 
of,  however,  that  the  composition  of  all  these  materials  may  be 
modified  to  a  considerable  extent,  especially  as  regards  water 


*  U.  S.  Dept.  Agr.,  Division  of  Chemistry,  Bui.  46,  revised. 

t  For  strict  accuracy,  the  protein  of  bread  should  be  taken  as  N  X  5.70,  and  that  of 
total  feces  as  the  sum  of  the  nitrogen  from  bread  x  5.70  and  the  nitrogen  from  other 
sources  X  6.35.  Such  a  change,  however,  would  not  appreciably  affect  the  coefficients 
of  availability,  and  the  use  of  the  factor  6.25  secures  uniformity  with  previous  work. 

J  Jonrn.  Amer.  Chem.  Soc.  Vol.  25,  No.  7  (1903),  p.  659. 
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Table  12. 

Percentage  composition  of  food  and  feces  and  heat  of  combustion  of 
food ^  feces  and  urine  in  digestion  experime7its  Nos.  5 98-61  j. 
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1.79 
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.109 

1 
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.                          1 
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.133 
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*  The  unit  of  energy  is  taken  as  the  larfj^e  Calorie,  i.  e.,  the  quantity  of  heat  necessary 
to  raise  one  kilogram' of  water  one  degree  centigrade. 

a  Assumed. 

content,  bj'  the  method  of  preparation,  though  it  seems  proba- 
ble that  these  analyses  fairly  represent  the  average  composi- 
tion of  these  materials  as  ordinarily  eaten. 

The  milk  samples  were  found  to  vary  considerably,  especially 
as  regards  fat.  The  reason  for  this  is  not  entirely  clear.  It  is 
possible  that  it  is  to  be  explained  by  incomplete  mixing,  either 
before  delivery  or  in  sampling. 

The  samples  of  bread  and  butter  .show  as  great  uniformity 
as  would  be  expected. 

DATA  OF  THE  EXPERIMENTS. 

In  these  experiments  no  attempt  was  made  to  secure  uni- 
formity among  the  subjects  as  to  either  the  kind  or  amount  of 
food  eaten  from  meal  to  meal.  Thus,  one  of  the  subjects  took 
no  milk  during  most  of  the  experiments,  while  with  some  of 
the  other  subjects  it  formed  a  very  large  part  of  the  diet. 
Even  the  fish  or  poultry  was  occasionally  omitted  from  a  single 
meal.  In  all  cases,  however,  it  will  be  noted  that  the  food 
under  investigation  made  up  a  considerable  proportion  of  the 
diet. 

The  subjects  took  their  meals  together  in  the  laboratory, 
following  as  closely  as  possible  their  accustomed  hours.  In  the 
experiments  with  salmon  and  chicken  each  subject,  as  already 
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explained,  put  an  entire  can  of  the  salmon  or  chicken  into  a 
weighed  bowl.  After  the  removal  of  a  portion  for  analysis, 
the  bowl  and  contents  were  weighed.  During  the  day  the 
subject  consumed  as  much  of  the  material  as  he  desired,  the 
exact  amounts  being  determined  by  diflFerence  by  reweighing 
the  bowl  at  the  close  of  the  day.  A  similar  procedure  was 
followed  in  the  case  of  the  duck. 

The  amounts  eaten  of  cod,  bread,  milk,  duck-fat  and  rock- 
candy  were  determined  by  direct  weighing  at  each  meal.  Sugar 
was  in  most  cases  determined  by  weighing  the  bottle  at  the 
beginning  and  end  of  the  experiment.  Definite  amounts  of 
butter  were  weighed  out  when  desired,  and  consumed  from 
time  to  time. 

All  weighings  taken  were  checked  by  another  subject,  thereby 
reducing  the  chances  of  error  to  a  minimum. 

Table  13, 

Amounts  of  food,  feces,  and  urine  in  digestion  experiments 

Nos.  598-613, 


o 

a 
i) 

S 

•c 

K 


Pood  Eaten. 


H 
U 

u 

pa 

p 

(A 


Diet. 


598IR.D.M. 
599. H. CM. 

600  E.O. 

601  E.M.S. 

I 

602R.D.M. 

603  H. CM. 

604  K.O. 

605  K.M.S. 

f)o6  R.n.M. 

607  a. CM. 

608  E.O. 

609  E.M.S. 

610  R. I). M. 

611  H.CM. 

612  E.O. 

613  E.M.S. 


Salmon, etc. 
Salmon, etc. 
Salmon, etc. 
Salmon, etc. 

Cod,  etc. 
Cod,  etc. 
Cod,  etc. 
Cod,  etc. 

Chicken, etc. 
Chicken, etc. 
Chicken. etc. 
Chicken, etc. 

Duck,  etc. 
Duck,  etc. 
Duck,  etc. 
Duck,  etc. 


ft.  ft. 


n 


to 


s 


as 

t 


Gms.     Cms.  ,  Cms.     Cms. 


II38.9923 
1 1 50. 4  698 
1272.8  900 
1254.8704 

'   891.4950 
1215.6883 

1365.9675 
908 . 3  745 

,  9O4 . 3  900 

1029.6  788 
1328.0  500 
1030.2  585 

795.3800 

889.8717 

1061.7  f)00 

747 . 5  724 


Gms.     Gms.  '  Gms    Gms. 


.5  2000.0  120.0 
.  I  400.0100.0 
.o]2700.o  150,0 
.712700. o    50.0 

.0  1050.0,150.0 
.o|  —  I150.0 
.02700.01150.0 
.7  36oo.o;ii5.ol 

I 

.0  1800.01125.0' 
.2I      —      jI20.6 

.0  2700.o'i50.o 

.03200.0    50.0 

I 

.01  800.0     — 

.5'     —        — 
.012100.0    — 

.8  3000.0!    — 


107.01  — 

75.6  — 

145.8  — 

107.31  — 


135. 9I    — 
125.4,    — 

119. 3     — 
192 . 2     — 

153.01    — 

76.9,    - 
169. I     — 

159-2.    - 

188.7409 

119. 3419 

105.8I234 

0235.3  188 


55. 
46. 
70. 
164. 

•  i43 
45 
6i 

■|^^ 

•  '47 

•  56 

•  47 

.450 
.4|49 
.559 
.360 


2' 1039. 2 
2     924.9 

5  1490.5 
9 1032 . 5 

,2'  709.8 

5  1142.7 
.8  1685.5 
.3,^972.0 

.1:1273.8 

.71145.1 
.4|i362.o 

.11903. 7 

.7  809.5 
.6  804.6 
.6!i35i.8 
.41043.9 


a  Includes  31.5  grains  of  rock-candy. 

h  I«ost  about  35  grams  by  upsetting  the  bottle. 
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In  Table  13  the  amounts  of  the  various  foods  eaten  during 
the  experiments  are  given,  together  with  the  weights  of  the 
partially  dried  feces  and  of  the  urine  of  the  third  day.  The 
weights  of  fresh  feces  are  not  given  since  the  analyses  were 
made  on  the  partially  dried  samples,  and  the  computations 
of  nutrients  may  be  made  from  these  data,  irrespective  of  the 
total  water  content. 

CALCULATION  OF  RESULTS. 

The  details  of  the  separate  digestion  experiments  are  given 
in  Tables  14  to  17  beyond.  The  kind  and  amounts  of  food  eaten 
are  first  given  as  shown  by  Table  13.  These  amounts  multiplied 
by  their  respective  percentage  composition  and  heats  of  com- 
bustion (taken  from  Table  12)  give  the  weight  of  nutrients  and 
energy  in  the  total  diet.  In  the  same  way  the  amounts  of 
nutrients  and  energy  in  the  partially  dried  feces  are  also 
computed. 

Availability  of  nutrients  of  the  total  food. — The  difference  be- 
tween the  quantities  of  each  nutrient  in  the  total  food  and  the 
amount  of  the  corresponding  nutrient  in  the  feces  is  assumed 
to  represent  the  amount  digested.  Dividing  the  amount  di- 
gested by  the  corresponding  amount  eaten  and  multiplying  by 
100  give  the  proportion  digested  on  a  j>ercentage  basis,  or  as  it 
is  generally  called,  the  coefficient  of  digestibility. 

Strictly  speaking,  the  results  thus  obtained  do  not  represent 
actual  or  true  digestibility,  for  the  reason  that  the  feces  contain 
not  only  the  portions  of  food  that  happen  to  escape  digestion, 
but  also  other  materials,  such  as  the  residues  of  digestive  juices, 
bacteria,  and  intestinal  debris,  which  collectively  comprise  what 
are  commonly  designated  as  metabolic  products.  To  determine 
true  digestibility  it  would  be  necessary  to  separate  these  meta- 
bolic products  from  the  actually  digested  food,  and  deduct  the 
ingredients  of  the  latter  from  those  of  the  food  eaten.  Thus 
far,  however,  no  satisfactory  method  for  separating  the  differ- 
ent constituents  of  the  feces  has  been  devised;  consequently 
the  actual  digestibility  of  the  food  is  not  easily  determined. 

On  the  other  hand,  since  the  real  object  of  digestion  experi- 
ments such  as  are  here  reported  is  to  determine  what  proportion 
of  the  food  and  its  several  ingredients  is  actually  made  avail- 
able to  the  body  for  the  purposes  of  nutrition,  the  metabolic 
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products  may  be  considered  as  representing  the  cost  of  digestion 
in  terms  of  food  ingredients.  From  this  point  of  view  the  total 
feces,  including  both  these  products  and  the  undigested  residue, 
may  be  considered  as  representing  the  portion  of  the  food  un- 
available for  the  building  of  tissue  and  the  yielding  of  energy. 
The  difference  between  the  total  food  and  total  feces  may 
therefore  be  designated  as  the  availability  of  the  food.  In 
this  discussion,  therefore,  the  term  availability  is  so  used,  and 
the  coefficients  obtained  as  explained  in  detail  are  designated 
throughout  as  coefficients  of  availability. 

Availability  of  7iutrients  of  the  fish  or  poultry  alone, — Since 
the  object  of  these  experiments  was  to  ascertain  the  availability 
of  the  fish  and  poultry  alone,  the  coefficients  for  this  portion 
of  the  diet  must  be  determined.  For  this  purpose,  the  remain- 
ing articles  in  the  diet  were  those  the  coefficients  of  availability 
of  which  were  already  known  from  previous  experiments.  It 
was  assumed  that  in  the  series  here  reported,  their  availability 
would  be  unchanged.     By  the  use  of  these  coeflScients,  there- 

• 

fore,  it  was  possible  to  estimate  the  amounts  of  each  nutrient 
of  the  feces  derived  from  the  foods  other  than  fish  or  poultry. 
The  remainder  of  the  feces  could  be  ascribed  to  the  fish  or 
poultry  alone.  From  these  amounts  and  corresponding  weights 
of  each  nutrient  in  the  fish  or  poultry  eaten,  the  coefficients 
of  availability  of  the  fish  or  poultry  could  be  determined  as 
explained  above  for  the  total  food. 

In  making  these  computations  it  was  assumed  that  88  per 
cent,  of  the  protein  of  bread,  and  97  per  cent,  of  the  protein 
of  the  milk  and  butter,  and  in  all  cases,  95  per  cent,  of  the 
fat  was  available;  or  in  other  words,  12  per  cent,  of  the  protein 
of  bread  and  3  per  cent,  of  the  protein  of  milk  and  butter, 
together  with  5  per  cent,  of  the  fat,  was  not  available  and 
would  be  found  in  the  feces.  This  method  may  be  illustrated 
by  the  use  of  figures  from  one  of  the  experiments. 

Thus,  in  experiment  No.  558  (Table  14),  with  salmon,  80.8 
grams  of  the  total  protein  was  supplied  by  the  bread  of  which 
12  per  cent,  or  9.7  grams  was  assumed  to  be  not  available  and 
so  found  in  the  feces.  The  milk  and  butter  supplied  63.8 
grams  of  protein,  of  which  3  per  cent,  or  1.9  grams  would  be 
found  in  the  feces.     The  total  protein  in  the  feces  from  the 
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food  Other  than  salmon  was  therefore  11.6,  which,  subtracted 
from  the  protein  of  the  total  feces,  gave  6.  i  grams  as  due  to 
the  salmon  alone.  The  total  protein  supplied  by  the  salmon 
was  243.3  grams,  and  the  amount  digested  (243.3 — ^-i)  was 
237.2  grams.  This  quantity,  divided  by  243.3  grams  and 
multiplied  by  100  gave  97.49  per  cent,  as  the  coefficient  of 
availability  of  the  protein  of  salmon  alone.  The  computations 
for  fat  were,  when  practicable,  made  in  the  same  way. 

It  will  be  noted,  however,  that  in  several  of  the  experiments 
the  coefficient  for  fat  was  not  computed.  In  such  cases  it  was 
found  that  the  figure  obtained,  in  the  manner  outlined  above, 
for  feces  from  food  other  than  poultry  or  fish  was  larger  than 
the  amount  actually  obtained  by  analysis  for  the  total  feces. 
The  explanation  of  this  discrepancy  is  to  be  found  in  the 
relatively  small  amounts  of  fat  found  in  the  feces  as  compared 
with  the  amounts  supplied  in  the  food.  Under  such  condi- 
tions, a  relatively  small  error  in  the  assumed  coefficient  may 
make  a  considerable  difference  in  the  calculated  result.  In 
such  cases,  it  has  been  assumed  that  the  fat  of  the  fish  or 
poultry  would  have  the  same  coefficient  of  availability  as  the 
total  diet. 

Since  the  poultry  and  fish  contained  no  carbohydrates,  it 
was  assumed  that  the  entire  carbohydrates  of  the  feces  came 
from  the  remainder  of  the  diet. 

No  coefficients  of  availability  of  the  ash  of  the  poultry  and 
fish  wer6  computed,  as  the  coefficients  of  availability  of  the  ash 
of  the  other  materials  are  not  known  with  sufficient  accuracy. 

Coefficients  of  availability  of  energy, — The  computations  for 
the  availability  of  the  energy  diflFer  from  the  corresponding 
computations  for  the  nutrients,  in  that  the  former  show,  not 
the  actual  availability  of  the  energy  to  the  body,  but  merely 
the  quantity  of  energy  in  the  food  absorbed  from  the  alimen- 
tary canal.  It  is  known  that  a  portion  of  the  protein  absorbed 
is  not  completely  oxidized  in  the  body,  since  it  is  excreted  in 
forms  like  urea,  uric  acid,  etc.,  which  are  capable  of  further 
oxidation  outside  the  body.  Account  must  therefore  be  taken 
of  the  energy  lost  to  the  body  in  these  incompletely  oxidized 
forms. 
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The  method  of  computation  adopted  for  the  total  diet  was 
as  follows:  The  energy  of  the  food  eaten  and  of  the  total  feces 
was  found  by  multiplying  the  weights  of  these  materials  by 
their  heats  of  combustion  per  gram.  The  difference  between 
the  energy  of  food  and  feces  represents  the  energy  of  the  food 
as  absorbed  from  the  alimentary  canal.  The  amount  estimated 
to  be  lost  to  the  body  through  the  urine  was  found  by  multi- 
plying the  heat  of  combustion  of  the  urine  for  the  experiment 
by  its  weight.  This  gave  the  amount  thus  lost  for  a  single 
day,  and  multiplied  by  three,  the  amount  so  lost  for  the  entire 
experiment,  since  it  was  assumed  that  the  loss  would  be  con- 
stant from  day  to  day.  The  amount  thus  lost  was  subtracted 
from  the  total  amount  absorbed,  and  the  remainder,  divided  by 
the  total  energy  of  the  food  and  multiplied  by  loo,  gave  the 
coefficients  of  the  energy  actually  available  to  the  body. 

The  computation  of  the  available  energy  of  the  total  diet 
in  experiment  No.  598  would  therefore  be  as  follows:  The  total 
energy  of  the  food,  8224  calories,  minus  the  energy  of  the 
feces,  303  calories,  gives  the  energy  of  the  food  absorbed  from 
the  alimentary  canal,  7921  calories.  The  weight  of  urine  for 
the  third  day  of  the  experiment  was  1039.2  grams  and  its  heat 
of  combustion  .153  calories  per  gram.  The  energy-  lost  in  the 
urine  for  the  three  days  of  the  experiment  was  therefore  477 
calories  (1039.2  X  .153  X  3).  This  amount,  subtracted  from 
the  total  amount  absorbed,  7921  calories,  divided  by  the  total 
energy  of  the  food,  8224  calories,  and  multiplied  by  100,  gives 
90.52  per  cent.,  the  coefficient  of  availability  of  the  energ>*  of 
the  total  food. 

The  energy  of  the  poultry  and  fish  alone  were  computed 
according  to  the  method  described  in  detail  in  a  previous  report.* 
The  energy  of  the  feces  from  food  other  than  poultry  or  fish 
was  calculated  from  the  weights  of  protein ,  fat  and  carbohydrates 
contained.  The  factors  used  were  those  elsewhere  t  computed 
as  the  heats  of  combustion  of  the  nutrients  in  an  ordinary 
mixed  diet,  viz.,  protein  5.65  calories,  fat  9.4  calories,  and 
carbohydrates  4.15  calories  per  gram.  It  was  then  assumed 
that  the  ratio  of  the  energy  of  the  total  feces  as  calculated  b^' 
the  use  of  these  factors  to  the  energy  of  the  total  feces  as 

*  StorrsExpt.  Sta.  Rpt.  1904,  pp.  191-3. 
t  Storrs  Expt.  Sta.  Rpt.  1899,  p.  104. 
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determined  by  the  bomb  calorimeter  was  the  same  as  the  ratio 
of  the  calculated  energy  of  the  feces  from  food  other  than  fish 
or  poultry  to  the  required  value. 

Thus,  in  experiment  No.  598,  the  computed  energy  of  the 
total  feces  was  264  calories  and  the  energy  as  determined  from 
the  heat  of  combustion  303  calories.  The  calculated  value 
for  the  feces  from  food  other  than  salmon  was  192  calories.  The 
proportion  was  therefore  264  :  303  =  192  :  x,  in  which  case 
X  =  220  calories- 

The  energy  of  the  feces  from  salmon  alone,  83  calories,  was 
found  by  subtracting  this  figure  from  303  calories.  The  pro- 
portion of  energy  in  the  salmon  alone  which  was  actually  avail- 
able to  the  body  was  then  computed  as  in  previous  work  by 
assuming  that  the  energy  lost  to  the  body  was  equal  to  1.25 
times  the  weight  of  protein  digested  from  the  Salmon  alone 
(237.2  grams)  or  297  calories.  This  amount,  plus  the  83 
calories  lost  in  the  feces,  subtracted  from  the  total  energy  of 
the  salmon  (2793  calories),  divided  by  2793  calories  and  mul- 
tiplied by  100,  gave  86.39  per  cent,  the  coeflficient  of  availa- 
bility of  the  energy  of  the  salmon  alone. 

In  the  following  pages  the  data  of  the  four  series  of  experi- 
ments are  presented  in  detail. 

EXPERIMENTS   WITH   SALMON. 

The  first  series  of  experiments  began  with  breakfast,  Feb. 
12,  and  continued  three  days  with  nine  meals.  The  food 
under  investigation  was  canned  salmon,  selected  as  a  type  of 
fish  containing  considerable  fat.  The  remainder  of  the  diet 
included  bread,  milk,  butter,  and  sugar,  though  H.  C.  M. 
omitted  milk,  and  E.  M.  S.  butter  from  several  of  their  meals. 

The  data  of  the  four  experiments  with  salmon  are  given  in 
Table  14. 

EXPERIMENTS   WITH   COD. 

As  a  type  of  fish  containing  relatively  little  fat,  fresh  cod 
steaks  were  selected.  The  remainder  of  the  diet  included 
bread,  milk,  butter  and  sugar.  One  of  the  subjects,  H.  C.  M., 
consumed  no  milk  during  the  entire  experiment,  and  the  others 
omitted  butter  or  sugar  from  one  or  more  meals.  R.  D.  M. 
consumed  no  cod  at  dinner  and  supper  of  the  third  day. 
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The  experiments  of  this  series  began  with  breakfast,  Feb. 
18,  and  continued  three  days  with  nine  meals. 

The  data  of  the  four  experiments  with  cod  are  given  in 
Table  15. 

EXPERIMENTS   WITH   CHICKEN. 

As  a  type  of  relatively  lean  poultry,  canned  boned  chicken 
was  selected.  The  remainder  of  the  diet  included  bread,  milk, 
butter  and  sugar,  though  H.  C.  M.  consumed  no  milk  and  E. 
M.  S.  omitted  butter  from  several  meals. 

The  series  of  experiments  began  with  breakfast,  Feb.  15, 
and  continued  three  days,  with  nine  meals. 

The  data  of  the  four  experiments  with  chicken  are  given  in 
Table  16. 

EXPERIMENTS   WITH   DUCK. 

The  final  series  of  experiments  was  with  roast  duck,  selected 
as  a  type  of  fat  poultry.  The  remainder  of  the  diet  included 
bread,  milk,  sugar,  and  duck-fat.  The  duck-fat  was  that 
which  cooked  out  of  the  duck  during  the  roasting,  and  was 
eaten  cold  in  the  place  of  butter.  H.  C.  M.  consumed  no  milk 
during  the  experiment.  On  the  first  day  of  the  experiment, 
but  two  meals  were  eaten,  and  E.  O.  restricted  his  diet  to  two 
meals  each  day.  On  the  second  day  of  the  experiment  E.  M. 
S.  consumed  in  the  place  of  cane  sugar  a  small  amount  of  rock- 
candy. 

The  series  of  experiments  began  with  breakfast,  Feb.  21, 
and  continued  three  days,  with  eight  meals,  except  in  the  ex- 
periment with  E.  O.  in  which  there  was  six  meals. 

The  details  of  the  four  experiments  with  duck  are  given  in 
Table  17. 
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Table  14. 

Results  of  digestion  experiments  ivith  salmon,  Nos.  5^8-601. 
Diet: — Salmon,  Bread,  Milk,  Butter,  and  Sugar. 


i 
I 

s 

Experiment  No.  S98,  with  R.  D.  M. 

Weight  of 
Material. 

Protein. 

Fat.           1 

Carbo- 
hydrates. 

Ash.           I 

.    - 1' 

h 
Energy. 

Gms.     Gms.    Gms.    Gras.    Gms. 

Cal. 

Food  eaten: 

3733 
3734 
3735 
3736 

Salmon, 

Bread, 

Milk, 

Butter, 

Sugar, 

Total. 

Feces  from  total  food,  -        .        - 
Feces  from  food  other  than  salmon, 

Feces  from  salmon  alone, 

Amount  digested  from  total  food. 
Amount  digested  from  salmon  alone. 
Energy  of  urine  from  total  food. 
Energy  of  urine  from  salmon  alone. 

Coefficients  of  availability: 

II38.9243.3  154.I     —        27.9 
923.5    80.8    36.f466.9      8.6 

2000.0    63.0    34.61139. 8      7.0 
120.01     0.8101.8     —    '     3.0 
107.0     —    i    —     107. Oi    — 

2793 
2711 

1394 
902 

424 

—      387.9326.6,713.71  46.5 

8224 

3738 

55. 2>   17.7    12.5    II. Il   10.5 
-—        II. 6      8.6    II. I     — 

303 
220 

—          6.1      3.9     —    :    — 

83 

—  370*2  314. 1  702.6    36.0 

—  237.2150.2     —        — 

7921 
2710 

477 
297 

!      '/f             "f             "f       1      Vr 

% 

Of  total  food,   -         - 
Of  salmon  alone,  '    - 

1 

—  95.4496.17198.4477.42 

—  97.4997.47       —           — 

1 

9C3.52 
86.39 

Experiment  No.  s<)g^  with  H.  C.  M. 

Gms.     Gms     Gms.    Gms.    Gms. 

Cal. 

iFood  eaten: 

1                                     1 

3733  Salmon. 

3734  Bread, 

3735  Milk, 

3736  Butter, 

Sugar, 

II50.4  245.7  155.6      —         28. 2 
698.1     61. I     27.3,353.0       6.5 

400.0    12.6     6.9    28.0,     1.4 

100. 0       0.7     84.9      —           2.5 
75.6      —          —         75.6      — 

2821 
2050 

279 

752 

299 

Total, 

—        320.1  274.7456.6     38.6 

6201 

3737  Feces  from  total  food,  - 

Feces  from  food  other  than  salmon. 

46.2    20.6     9.4      7-5;     5.5 
—         7.7      6.0      7.51 

265 
147 

Feces  from  salmon  alone,     - 

—  12.9      3.4     —    ,    — 

—  299.5265.3449.1    33.1 

—  232. 8  152.2     —    ,    — 

118 

Amount  digested  from  total  food. 
Amount  digested  from  salmon  alone. 
Energy  of  urine  from  total  food. 
Energy  of  urine  from  salmon  alone. 

5936 
2703 

527 
291 

CoefBcients  of  availability: 

''i          ',          'i          s 

1 

',<' 

Of  total  food,  -        -        -        - 
Of  salmon  alone,       -        -        - 

—  930696.5^"^  98. 36  85.75 

—  94.75  97. '"^I 

S7.23 
•^5.50 
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Table  14. — (Continued). 


m 

V 

a    '■ 

i  ' 

Cfi 

Weight  of 
Material. 

Protein. 

Pat. 

Carbo- 
hydrates. 

• 

< 

1 
Energy. 

Experiment  No.  6^*0,  vHth  E.  O. 

Gtns.     Gms. 

Gms.  '  Gms. 

Gms. 

Cal. 

Food  eaten: 

3733!     Salmon, 

3734;     Bread, 

3735I     Milk, 

3736      Butter, 

Sugar, 

1272.8  271.9  172.2     — 
900.0'    78.8    35.2455.0 

2700.0,   85.1    46.7188.7 
150.0       1. 0127.3     — 
145.8,    —    1    —      145.8 

31.2 
8.4 
9-5 
3.8 

3121 
2642 

1882 
II2S 

577 

Total. 

1 

~      436.8'38i.4  789.5 

70.5    20.71   17.2,   13.4 
—        12. 1,   10.5    13.4 

52.9 
1576 

9350 

3740  Feces  from  total  food,  - 

Feces  from  food  other  than  salmon, 

3S0 
254 

Feces  from  salmon  alone,     - 

—          8.6 

6.7     - 

— 

126 

Amount  digested  from  total  food. 
Amount  digested  from  salmon  alone, 
'Pvnergy  of  urine  from  total  food, 
1  Energy  of  urine  from  salmon  alone, 

—  416.1 

—  ,263.3 

364.2 
165.5 

776.1 

37.3 

7c 

"8970 

2995 
461 

329 

jCoefiicients  of  availability: 

% 

% 

'/'r 

^6 

Of  total  food,    -         -        -        . 
Of  salmon  alone,       -         -        - 

—  ,95.26 

—  96.84 

95.4998.30 
96 . 1 1     — 

70.5191.01 

—    '85.42 

Experiment  No.  ftor.  with  E.  M.  S. 

Gms.     Gms. 

Gms. 

Gms. 

Gms.     Cal. 

Food  eaten : 

I 

3733  Salmon, 

3734  Bread. 

3735  Milk, 

3736  Butter, 

1254.8268.0 

704.7    61.7 

2700.0    85.1 

50.0         .3 

169.8,    — 

27.6I356.3 
46.7,188.7 
42.4     — 

30.7    3077 
6.6    2069 
9.5    1882 
1.3'     376 

Sugar, 

107.3     —        —      107-3 

1     425 

Total, 

—      4i5.i'286.5  652.3 

48.1    7829 

3739  Feces  from  total  food.   - 

Feces  from  food  other  than  salmon. 

64.9    21.2 

—  10. 0 

—  II. 2 

II. 5 

5.8 

16.5 
16.5 

12. 1      343 
—         209 

Feces  from  salmon  alone. 

5.7 

635.8 

— 

134 

Amount  digested  from  total  food, 
Amount  digested  from  salmon  alone. 
Energy  of  urine  from  total  food, 
,  Energy  of  urine  from  salmon  alone. 

--      393-9275-0 
—      256,8164.1 

36.0 

7486 

2943 
489 

321 

Coefficients  of  availability: 

1 
ro     1     9i 

% 

Vr 

Of  total  food,   -         .         -         - 
Of  salmon  alone. 

—  94.8995.9997.47 

—  95.S296.64     — 

74. 84139. 37 

—  '85.21 
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Table  15. 
Results  of  digestio7i  experiments  with  cod^  Nos.  602-605, 

Diet: — Cod,  bread,  milk,  butter,  and  sugar. 


Sample  No. 

1 

Weight  of 
Material. 

1 

Gms. 

Fat.            i 

Carbo- 
hydrates. 

Ash. 

'     Experiment  No.  602,  with  R.  D.  M. 

Gms. 

Gms.   '  Gms.  ' 

Gms. 

Cal. 

Food  eaten: 

1 

1 

3749  Cod, 

3750  Bread, 

3751  Milk 

3752  Butter, 

1     Sugar, 

891.4 

950.0 
1050.0 

150.0 
135.9 

196.6 
82.6 

32.3 

.8 

40.3     — 
38.6496.5 
39.0    52.9 
124.7 
—       135.9, 

16.0 
10. 0 

7.5 
3.8 

37.3 
5.6 

1441 
2938 

761 

I152 

538 

Total,          -         -        -         - 

3»2.3 

242.6 

685.3 

5.0 
5-0 

6830 

3754  Feces  from  total  food. 

Feces  from  food  other  than  cod. 

43.2 

20.1 
10.9 

9.1 
(10. 1) 

235 
189 

Feces  from  cod  alone, 

—           9.2 

233.5 

46 

Amount  digested  from  total  food, 
Amount  digested  from  cod  alone, 
Energy  of  urine  from  total  food. 
Energy  of  urine  from  cod  alone,  - 

292.2 
187.4 

680.3 

31.7 

6595 

1395 

398 

234 

1 

Coefficients  of  availability: 

7< 

% 

^r 

% 

Of  total  food, 

Of  cod  alone,  -        -        -        - 

1 
1 

93.56 
95.32 

96.2599.27  84. 99190. 73 
096.25     —        —     80.57 

,    Experiment  No.  6oj,  tuith  H.  C.  M. 

1 
Gms. 

Gms. 

Gms. 

Gms.  1 

Gms. 

i  Cal. 

1 

Food  eaten: 

1 

i 

1 

3749  Cod, 

3750  Bread, 

3752      Butter, 

1     Sugar, 

I2I5.6'268.0 
883.0,  76.7 
150.0,       .8 

125.4    — 

54.9 

35.9 

124.7 

461.51 
125.4. 

21.8 

9.3 

3.8 

1964 

2731 
I152 

497 

Toul,          .... 

—      345.5 

215.5  586.9 

34.9 

6344 

3753  Feces  from  total  food, 

Feces  from  food  other  than  cod. 

45.5 

21.9 
9.2 

8.3      6.51 
8.0      6.5 

•  3     — 

3.9 

'     252 

169 

1  Feces  from  cod  alone. 

12.7 

83 

Amount  digested  from  total  food. 
Amount  digested  from  cod  alone. 
Energy  of  urine  from  total  food, 
Energy  of  urine  from  cod  alone,  - 

1              323.6 
—      255.3 

] 

207.2 
54.6 

580.4 

31.0 

'A 

6092 

1881 

'     562 

319 

! 

iCoefficients  of  availability: 

1 

<7t 

1 

'/< 

Of  toUl  food, 
Of  cod  alone,  - 


93.66    96.1598.89,88.8287.17 
95.26    99.45     —       —     79.53 
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Table  i^.i—Contifiued, 


o 
T, 

a 

s 

(0 

'X. 


3749 
3750 

3751 
3752 


3756 


Experiment  No.  604,  with  E.  O. 
Food  eaten: 

Cod 

Bread,  

Milk, 

Butter, 

Sugar. 

Total.  .        -        -         . 

I*'eces  from  total  food, 

Feces  from  food  other  than  cod, 

Feces  from  cod  alone, 

Amount  digested  from  total  food, 
Amount  digested  from  cod  alone, 
Energy  of  urine  from  total  food, 
Energy  of  urine  from  cod  alone. 


Coefficients  of  availability: 

Of  total  food. 
Of  cod  alone,  - 


i    Experiment  No.  60s,  with  E.  M.  S. 
'Food  eaten: 

3749,  Cod, 

3750  Bread, 

3751  Milk, 

3752'  Butter, 

Sugar. 

\         Toul,  .         -         -         - 

3755  Feces  from  total  food. 

Feces  from  food  other  than  cod,  - 

i  Feces  from  cod  alone, 

I A  mount  digested  from  total  food, 
Amount  digested  from  cod  alone, 
Energy  of  urine  from  total  food, 
Energy  of  urine  from  cod  alone, 


Coefficients  of  availability: 

Of  total  food. 
Of  cod  alone, 


a 

s 


a 


Cms.  '  Gms. 

I 

t 
1365.9,301.2 

675,0!   58.7 
2700.01  83.2 

150.0'        .8 

"9.3|    :r_ 
—     443.9 


eat; 


n 

CO 

< 


a 


Gms.  '  Gms.  1  Gms.     Cal. 


61.7!    —    I 

27.4,352.8, 

100.2136.1 

124.71    — 

—      "9.3 


61.8 


20.0 


—     ,     9.5 


314.0 


—         10.5 


—  423.9 

—  1290.7 


13.8 

12.6 
1.2 


300.2 
60.5 


608.2 


24.4 

7.1 

19.2 

5T5 


10.7 
10.7 


12.5 


2207 
2088 
1958 
II52 

_472 

7877 

317 
240 

77 


597.5; 


42.0'  7560 

—    )  2130 

551 
263 


% 


% 


% 


% 


% 


95.491  95.6198.24 
196.51    98.06;    — 


77.0688.98 
80.06 


Gms. 

908.3 

745.7 
3600.0 

115. o 
T92.2 

58.3 


Gms.  I  Gms.  '  Gms.    Gms. 


200.3      41. l'    —    '    16. 3I 

64.8      30.3389.7,     7.8 

110.9    I33.6'i8i.4,  25.6! 


.6 


95.6     -—         2.9, 
—     1 192. 2     —    ' 


376.6    300.6,763.3    52.6, 

~^~  T2T8!   10. 8| 

12.8     —    I 


17.9      12.5 
II. I   (13.0) 

6.8'     — 


1358.7    288.1  750.5    41.8 
193.5      —         —        — 


Cal. 

1468 
2306 
2610 

883 
761 

8028 

304 
266 

_38 

7724 
1430 

388 

242 


% 


re 


^ 


% 


St 


—  I95.25   95.84198.3279.4791.38 

—  96.61a95.84    ~   ,   —   '80.93 


a  Coefficient  assumed  to  be  that  of  total  food  as  explained  on  pmge  127. 
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Table  16. 

Results  0/  digestion  experiments  with  chicken  ^  Nos,  6o6-6op, 
Diet. — Chicken,  bread,  milk,  butter,  and  sugar. 


• 

0 

z 

a 

a 

1 

Weight  of 
Material. 

1 

Protein. 

Fat. 

Carbo- 
hydrates. 

Ash. 

Energy. 

Expert  men  I  No.  606,  with  R.  D.  M. 

Gms. 

Gms. 

Gms. 

Gms.    Gms. ' 

Cal. 

Kood  eaten: 

1 

3741      Chicken,          .         .        -        . 

37421     Bread, 

3743!     Milk, 

3744      Butter, 

'     Sugar, 

964.3' 
900.0 

1800.0 

125.0 

153.0 

47.1 

275.5 

79.8 

57.6 

.7 

413.6 

17.5 
II. 7 

__5-8 

III. 9 

33.5 

67.1 

109.0 

—  23.1! 

456.9;     9.0 
89.1'  13. Ol 

—  3.1 
153.0     — 

699.0    48.2 

2681 
2692 
1307 

953 
606 

Total,          .        .        -         . 

321.5 

8239 

3746  Feces  from  total  food, 

Feces  from  food  other  than  chicken, 

8.1 
(10.5) 

8.9 
8.9 

7.1 
41. 1 

252 

240 

1  Feces  from  chicken  alone,  - 

— 

— 

12 

Amount  digested  from  total  food, 
Am't  digested  from  chicken  alone. 
Energy  of  urine  from  total  food, 
Energy  of  urine  f'm  chicken  alone, 

396.1 
269.7 

313.4 

690.1 

7987 
2669 

504 

337 

;Co€fficients  of  availability: 

% 

% 

% 

%   1 

1 

'/c 

Of  total  food. 

Of  chicken  alone,    -        -        - 

1 

95.77 
97.90 

97.48 
^97.48 

98.73 

85.27j90.82 
—  ,86.98 

1 

Experiment  No.  607,  with  H.  C.  M. 

Gms. 

Gms. 

Gms. 

Gms.  1  Gms. 

1 

Cal. 

Food  eaten: 

1 

3741      Chicken,          -        -         .        - 
37421     Bread.     -        -        -        -        - 

3744      Butter, 

Sugar, 

1029.6 
788.2 
120.6 

76.9 

294.2 

69.9 

.7 

119. 4 

29.3 
105.2 

—  '   24.7 
400.2       7.9 

—  3.0 
76.9     — 

2862 

2358 
920 

305 

Total.          .... 

_ 

364.8 

253.9477.1    35.6 

6445 

3745  Feces  from  total  food, 

,  Feces  from  food  other  than  chicken , 

56.7 

•— 

29.0 

8.4 

20.2 

335.8 
274.0 

10.4 
6.7 

8.6      3.8 
8.6     — 

332 
163 

Feces  from  chicken  alone,  - 

3.7     —         — 

169 

Amount  digested  from  total  food, 
Am't  digested  from  chicken  alone. 
Energy  of  urine  from  total  food, 
Energy  of  urine  f  m  chicken  alone. 

^"^ 

'243.5 
115. 7 

468.5    31.8 

6113 
2693 

529 
343 

Coefficients  of  availability: 

','f 

Vc 

1 

'■X                % 

% 

'     Of  total  food, 

Of  chicken  alone,    -        -        - 

92.05 
93.13 

95.90 
96.90 

98.20 

89.33 

86.64 
82.11 
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Table  16. — Continued, 


0 

z 

V 

ft 

s 

cd 

....  1 

Weight  of 
Material. 

• 

e 

•c 

2 

A. 

Fat. 

1 
Carbo- 
hydrates. 

Ash. 
Energy. 

Experiment  No.  608.  with  E.  O. 

Gms. 

Cms.     Cms. 

Gms.    Gms.     Cal. 

Food  eaten: 

1 

3741 
3742 
3743 
3744 

Chicken,          -        .        -        . 

Bread. 

Milk, 

Butter. 

Sugar, 

1328.0 
500.0 

2700.0 
150.0 
169. 1 

379.41   154.0     —       31.9    3692 

44.4      18.6253.9      5.0    1496 

86.4    100.7  133.7    19.4    i960 

.8,   130.9     —         3.8    II44 

—         —      169. 1,    —         670 

Total.           .... 

--      ,511.01  404.2556.7    60.1     8962 

3748 

Feces  from  total  food, 

Feces  from  food  other  than  chicken, 

Feces  from  chicken  alone,  - 

Amount  digested  from  total  food, 
Am't  digested  from  chicken  alone, 
Energy  of  urine  from  total  food. 
Energy  of  urine  f  m  chicken  alone, 

Coefficients  of  availability: 

54.4 

I4.'8      12,1 
7.9'  (12.5) 

14.3    ii.o     314 
14.3     —         270 

— 

6.9      - 

44 

8648 
364S 

543 
465 

■ 

496.2 
372.5 



392.1 

542.4.  49.1 

Vc 

9J 

'7c         % 

'7c 

Of  total  food. 

Of  chicken  alone,    -         -         - 

97.11 

98.18 

97.01 
^97. 01 

97.43'8i.7o 

1 

90.44 
86.21 

Experiment  No.  6og,  with  E.  M.  S. 

Gms. 

Gms. 

Gms.     Gms. 

Gms. 

Cal. 

Food  eaten: 

i 

3741 
3742 

3743 
3744 

Chicken,          -         .         .         . 

Bread, 

Milk, 

Butter, 

Sugar, 

1030.2294.3!   119. 5     — 
585. ol   51.9      21.8297.0 

3200.0,102.4    119.4158.4 
50.0        .31     43.6     — 
159.21    —         —     |i59.2 

—     ,448.9    304.3614.6 

24.7 

5.9 
23.0 

1.3 

2863 

1750 

2323 

381 

630 

Total,          -        -         .        - 

54.9 

7947 

3747 

Feces  from  total  food. 

Feces  from  food  other  than  chicken. 

Feces  from  chicken  alone,  - 

Amount  digested  from  total  food, 
Am't  digested  from  chicken  alone, 
Energy  of  urine  from  total  food, 
Energy  of  urine  f'm  chicken  alone, 

Coefficients  of  availability: 

47.1 

15.9        8.7    10.5      8.4 
9.3      (9.2)     10.5 

253 
215 

— 

6.61      —      '    — 

— 

38 

— 

433.0    295.6 

287.7      - 

1 

604.1 

46.5 

7694 

2825 

554 
360 

v-<       r<       Tc 

Vfc 

yk 

Of  total  food, 

Of  chicken  alone,    -         -         - 

- 

96.46 
97.76 

97.i4  98.29'84.7o89.85 
^97.141    —       —     86.10 

a  Coefficient  assumed  to  be  that  of  total  food  as  explained  on  page  127. 
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Table  17. 
Results  of  digestion  experiments  with  duck,  Nos,  610-61J, 

Diet: — Duck.  Bread,  Milk,  Duck-fat,  Sugar,  and  Rock-candy. 


o 

a 


3757 

3758 

3759 
3760 


3762 


3757 
3758 
3760 


3761 


Experiment  No.  6io,  with  R.  D.  M. 
Food  eaten: 

Duck, 

Bread, 

Milk, 

Duck-fat,          -        -        -        - 
Sugar, 

Total, 

Feces  from  total  food,  -        -        . 

Feces  from  food  other  than  duck 

and  duck- fat,         ... 

Feces  from  duck  and  duck-fat  alone, 

Amount  digested  from  total  food. 
Amount  digested  from  duck   and 
duck- fat  alone,       ... 
Energy  of  urine  from  total  food. 
Energy  of  urine  from  duck  alone. 

Coefficients  of  availabilitv: 
Of  total  food,  -        -        .        - 
Of  duck  and  duck-fat  alone, 

Experiment  No.  61  r,  with  H.  C.  M. 

Food  eaten: 

Duck,        ..... 

Bread, 

Duck-fat,  -        -        -        - 

Sugar,       -        -        -        .        - 

Total, 

Feces  from  total  food,  ... 

Feces  from  food  other  than  duck 

and  duck-fat,         ... 

Feces  from  duck  and  duck-fat  alone, 

Amount  digested  from  total  food. 
Amount  digested  from  duck  and 
duck-fat  alone,       ... 
Energy  of  urine  from  total  food. 
Energy  of  urine  from  duck  alone. 

Coefficients  of  availability: 

Of  total  food,   .... 
Of  duck  and  duck-fat  alone, 


o-     !       • 


Gms. 


Gms. 


ID 

6  ^ 
•£2 


Gms. ,  Gms. 


795.3  215.9  226. 1     — 
800.0    73.0    32.6423.2 
800.0    23.8    32.1    48.9 

409.4  —     259.91    — 

188.7,    —        —      188.7 


312.7 


550.7660.8 


50. 7|  21.7 

I 
1 

—     I     9.5 


—     '   12.2 


15.8,     4.5 

3.2      4.5 
12.6'    — 


291.0 
203.7 


534.9656.3 
473.4     — 


% 


Gms. 

889.8 

717.5 
419.4 
119. 3 


93.0697,13 
94.3597.41 

Gms.    Gms. 


253.0 


241.6 
65. 5I   29.2 
—     266 . 2 


—  I- 


307.11548.4 


.s 

in 
< 


a 


Gms.     Cal. 


14.9.  3378 
7.0  2464 
6.2      638 

2150 


747 


28^.1  9377 

4.9  306 

—  !  109 

197 

23.2   9071 


5331 
369 

255 


% 


9fc 
99.32,82.56 

Gms.    Gms. 


—        16.6 
379.6      6.3 

119. 3I    — 


49.6 


23.3!   II. 4 
7.9      1.5 


I5.4[    ^.9 
283.8537.0 

226.2  509.3 


498.9    22.9 


7.4'     3.6 

I 
7.4     — 


491.5    19.3 


%     1     70 

92.4I197.92 
93. 63.98. 09I    — 


% 


98. 52184.28 


92.80 
91.82 

Cal. 


3779 
2210 

2202 

_47? 
8663 

'285 

94 
.  !9i 

8378 

5790 
408 

283 


% 


92.00 
92.07 


10 
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Table  17. — (Continued), 


3757     I^uc^. 


3758 

3759 
3760 


Bread, 

Milk, 

Duck-fat, 

Sugar, 

Rock-candy, 

Total,   - 


,  747.5 
724.8 

3000.0 
188.3 
203.8 

31.5 


3763,  Feces  from  total  food,  -  -  - 
Feces  from  food  other  than  duck 
I         and  duck-fat,         .        .        . 


60.4 


j  Feces  from  duck  and  duck-fat  alone,  — 

I  Amount  digested  from  total  food,    '  — 
Amount  digested  from  duck  and  | 

duck-fat  alone.       -        -        -  — 

Energy  of  urine  from  total  food,  — 

Energy  of  urine  from  duck  alone,  — 


I 


I  Coefficients  of  availability: 

I     Of  total  food,    - 

Of  duck  and  duck-fat  alone, 


• 

0. 

g 

V 

Weight  of 
Material. 

1 

• 

a 

•«« 

V 

0 



Gms. 

288.3 
54.8 
62.4 

405^5 
21.4 

8.5 

Gms.   Gms. 

301.8  — 
24.4317.4 
84.2  128.3 

148.9  — 
—     105.8 

559.3551.5 

<          a 

3757 
3758 

3759 
3760 

Experiment  No.  612,  with  E.  0. 

Food  eaten: 

Duck, 

Bread, 

Milk, 

Duck-fat,           .... 
Sugar,       -         -        -*       - 

Total, 

Gms. 

I061.7 

600.0 

2100.0 

234.5 
105.8 

Gms.     Cal. 

19.9    4509 

5.3    1848 

16.4    1676 

—  1231 

—  419 
41.6    9683 

37641  Feces  from  total  food,  - 

Feces  from  food  other  than  duck 
and  duck-fat.         .        .        . 

59.6 
Gms. 

15.6 
5.4 

9.4      9.8      326 
9.4     —          147 

Feces  from  duck  and  duck-fat  alone, 

Amount  digested  from  total  food, 
Amount  digested  from  duck  and 
duck-fat  alone,      -        -        - 
Energy  of  urine  from  total  food. 
Energy  of  urine  from  duck  alone, 

Coefficients  of  availability: 

Of  total  food,   -         -         -        - 
Of  duck  and  duck-fat  alone, 

Experiment  No.  61  j,  with  E.  Af.  S. 
Food  eaten: 

12.9 

10.2 

-  

—          179 

384.i!543.7'542.i 
275.4440.5     — 

94.72  97.2i'98.3o 
95.5397.74    — 

Gms.    Gms. ,  Gms. 

i 
1 

31.8    9357 

—  5561 

—  491 
— ^344 

76.449^. 56 
—       90.89 

Gms.     Cal. 

202.9212.5  —  j  14.0  3175 
66.2  29.5383.4,  6.4  2232 
89.1  120.3  183. 3I  23.4    2394 

—  119. 5,    —    ,    —    I     989 

—  —     203.8     —    I     807 

_^-__     —    '  31-5     —         125 
358.2  481. 8  802 . o   43^. 8    972:: 

20.5    20.7      6.3|~  9.3,     340 


10.6      7.5      6.3     — 


9.9    13.2     —       — 


161 
18^ 


337. 7461. 1 


795.7    34-5;  937(> 


193. 0318. 8     — 


VI 


3979 
410 

241 


7e      '      "4. 


99.2ii7S.7792.22 


94.2895.70 

95.1296.03      —     I     —     J89.77 
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Table  18. 
Summary  of  coejfficierits  0/  availability  0/ nutrients  and  energy. 


• 

0 

• 

5 

Subject. 

» 

a 

2 

• 

Carbo- 
hydrates. 

1 

• 

en 

< 

• 

S 

Total  diet. 

%        % 

9b 

% 

% 

598 

599 
600 

601 

R.  D.  M. 
H.  C.  M. 
E.  0. 
E.  M.  S. 

Salmon,  etc.,     ... 
Salmon,  etc.,      -        -        - 
Salmon,  etc., 
Salmon,  etc.. 

Average,         ... 

95.44  96.17 
93.56  96.58 
95.26   95.49 

94.89  95.99 

98.44 
98.36 
98.30 
97.47 

77.4290.52 

85.75,87.23 

7o.5i|9i.oi 
74.8489.37 

94.79,  96.06 

98.14 

77.1389.53 

602 
603 
604 
605 

R.  D.  M. 
H.  C.  M. 
E.  0. 
E.  M.  S. 

Cod,  etc.,  -        -        -        . 
Cod,  etc.,  -        -        -        - 
Cod,  etc.,  -        -        -        - 
Cod,  etc.,  -        -        -        - 

93.56  96.25 
93.66  96.15 

95.49;  95.61 
95.25   95.84 

99.27 
98.89 

98.24 
98.32 

84.99190. 73 
88.82187. 17 
77.0688.98 
79.4791.38 

Average,         .        .        . 

94.49  95.96 

98.68 

82.59189.57 

85.2790.82 
89.3386.64 
81.7090.44 
84.7089.85 

606 
607 
608 
609 

R.  D.  M. 
H.  C.  M. 
E.  0. 
E.  M.  S. 

Chicken,  etc.,    -        -        - 
Chicken,  etc.,    ... 
Chicken,  etc.,    ... 
Chicken,  etc.,    -        -        . 

'    Average,         -        -        - 

95.77 
92.05 

97.11 
96.46 

95.35 

97.48 

95.90 
97.01 

97.14 

98.73 
98.20 

97.43 
98.29 

96.88 

98.16 

85.25 

89.44 

610 
611 
612 
613 

R.  D.  M. 

H.  C.  M. 
E.  0. 
E.  M.  S. 

Duck,  etc..         -        -        - 
Duck,  etc.,         .        -         - 
Duck,  etc.,         ... 
Duck,  etc.,         -        -        - 

Average,         -        -        . 

93.06 
92.41 

94.72 
94.28 

93.62 

97.13 
97.92 
97.21 
95.70 

99.32 
98.52 
98.30 
99.21 

82.5692.80 
84.2892.00 
76.4491.56 
78.7792.22 

96.99 

98.84  80.5192. 15 

Fish  and  poultry  alotu. 

598 

599 
600 

601 

R.  D.  M. 
H.  C.  M. 
E.  0. 
E.  M.  S. 

Salmon,  etc.,      ... 
Salmon,  etc.,      -        -        _ 
Salmon,  etc., 
Salmon,  etc.,      -        -        - 

Average,         .        -        - 

97.49 
94.75 
96.84 

95.82 

97.47 
97.81 
96.11 
96.64 

.... 

— 

86.39 
85.50 
85.42 
85.21 

96.23 

97.01 

85.63 

602 
603 
604 
605 

R.  D.  M. 
H,  C.  M. 
E.  0. 
E.  M.  S. 

Cod,  etc.,  .... 
Cod.  etc.,  .... 
Cod.  etc.,  -        -        .        - 
Cod,  etc.,  -        -       '-        - 

Average,         -         -        - 

95.32 
95.26 
96.51 
96.61 

^96. 25 

99.45 
98.06 

tf 95 . 84 

—  1    —     80.57 

'79.53 

—  i    —     80.06 

—  .'    —    ,80.93 

95.93 

97.40     —    ,    —    180.27 

606 
607 
608 
609 

R.  D.  M. 
H.  C.  M. 
E.  0. 
E.  M.  S. 

Chicken,  etc..    - 
Chicken,  etc.,    ... 
Chicken,  etc.,     -        -         - 
Chicken,  etc.,     -        -        - 

Average,         -        .        . 

97.90 
93.13 
98.18 

97.76 

^97.48 

96.90 

^97.01 

«97.i4 

— 

—  86.98 

—  I82.11 

—  86.21 

—  86.10 

96.74 

97.13 

-     85. 35 

610 
611 
612 
613 

R.  D.  M. 
H.  C.  M. 
E.  0. 
E.  M.  S. 

Duck,  etc.,         -        -        - 
Duck,  etc.,         -        -         . 
Duck,  etc.,         ... 
Duck,  etc..         -        -        - 

94.35 

93.63 

95.53 
95.12 

97.41     — 
98.09     — 

97.741    — 
96.03I    — 

—  191. 82 

—  92.07 
90.89 

—  '89.77 

Average,         ... 

94 .  66 

97.32 

91.14 

a  Assumed  as  explained  on  page  127. 
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SUMMARY   AND  DISCUSSION  OF   RESULTS. 

In  Table  i8,  above,  are  summarized  the  coefficients  of  avail- 
ability as  found  in  the  preceding  experiments.  The  upper 
portion  of  the  table  gives  the  coefficients  for  the  nutrients  and 
energy  of  the  total  diet,  and  the  lower  portion,  the  coefficients 
for  protein,  fat  and  energy  of  the  fish  and  poultry  alone. 

Results  for  total  diet. — In  all  the  experiments,  the  coefficients 
for  fat  and  carbohydrates  for  all  four  subjects  are  in  close 
agreement,  the  greatest  variation  being  in  the  experiments  with 
duck,  in  which  H.  C.  M.  digested  97.92  per  cent,  of  the  fat, 
and  E.  O.  95.70  per  cent.,  a  difference  of  2.22  percent.  In 
most  cases,  the  variation  among  the  different  subjects  is  less 
than  I  per  cent. 

As  regards  protein  and  energy,  greater  variation  is  found. 
In  the  experiments  with  chicken,  the  coefficients  were  for  E. 
O.,  97.11  per  cent,  of  the  protein  and  90.44  per  cent,  of  the 
energy,  while  forH.  C.  M.  the  coefficients  were  92.41  percent, 
and  86.64  per  cent,  respectively,  a  difference  of  4.70  per  cent, 
of  protein  and  3.80  per  cent,  of  the  energy.  In  general,  the 
agreement  was  as  close  as  could  be  expected. 

The  variations  among  the  different  diets  were  even  smaller 
than  those  between  individual  experiments  of  the  same  series. 
The  diet  seemed  to  be  very  thoroughy  digested  in  every  case. 
In  some  instances,  the  subjects  did  not  find  it  particularly  pal- 
atable, but  no  difference  as  to  completeness  of  digestion  is  to 
be  noted.  This  would  tend  further  to  confirm  the  results  of 
many  experiments  both  in  this  country  and  abroad  which  indi- 
cate that  the  influence  of  palatability  upon  completeness  of  di- 
gestion is  less  important  than  is  commonly  supposed. 

Results  for  the  fish  and  poultry  alone. — As  already  explained 
in  detail,  the  availability  of  the  fish  and  poultry  alone  was  com- 
puted by  assuming  that  the  availability  of  the  remaining  arti- 
cles of  the  diet  would  be  the  same  as  in  other  experiments 
with  such  materials.  The  results  thus  obtained  are  summa- 
rized in  the  lower  portion  of  Table  18.  As  has  already  been  ex- 
plained, in  several  cases  the  computations  for  fat  could  not  be 
made.  In  such  experiments,  the*  coefficient  for  the  fish  or 
poultry  was  assumed  to  be  that  found  for  the  entire  diet. 
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It  will  be  noted  that  the  separate  experiments  of  each  series 
agree  on  the  whole  very  closely.  The  greatest  variations  are 
found  in  the  series  with  chicken,  in  which  the  extremes  were 
98.18  and  93.15  per  cent,  for  protein,  and  86.98  and  82.11  per 
cent,  for  energy.  In  most  of  the  other  instances,  the  agree- 
ment was  within  i  to  2  per  cent. 

As  regards  the  different  series,  the  variations  of  the  coeffi- 
cients for  fat  are  remarkably  small,  the  extreme  difference  in  the 
average  being  but  .39  per  cent.  It  is  to  be  questioned  whether 
such  close  agreement  was  not  more  or  less  accidental.  Appar- 
ently, however,  the  presence  of  large  amounts  of  fat  did  not 
appreciably  affect  its  digestibility. 

The  average  availability  of  the  protein  of  the  different  foods 
varied  less  than  that  of  the  same  protein  by  the  four  subjects. 
For  the  cod  and  salmon  the  coefficient  was  about  96  per  cent., 
for  chicken  a  little  higher,  and  for  duck  somewhat  lower  than 
this  figure. 

The  greatest  variation  will  be  noted  as  regards  energy.  For 
salmon  and  chicken,  the  coefficients  are  about  85  per  cent. ,  for 
cod  80  per  cent,  and  for  duck  91  per  cent.  Reference  to  the 
composition  table  shows  that  the  heat  of  combustion  and  fat 
content  were  highest  in  the  duck  sample,  about  equal  for  the 
salmon  and  chicken,  and  least  in  the  case  of  the  cod.  This 
may  be  an  indication  that  the  availability  of  the  energy  is 
highest  in  foods  containing  a  large  amount  of  fat,  though  the 
data  at  hand  are  not  sufficient  to  warrant  too  sweeping  deduc- 
tions. 

A  comparison  of  the  coefficients  of  availability  of  the  poultry 
and  fish  with  those  of  other  common  foods  is  given  in  Table  19, 
which  follows. 
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Table  19. 

Availabiliiy  of  nutrients  and  energy  of  poultry^  fish,  and  other 

common  foods. 


Kind  of  Food. 


Protein.         Fat.  Energ>% 


Salmon, 

Cod,  - 

Chicken,     - 

Duck, 

Beef,  - 

Veal,  - 

Mutton, 

Pork  (fresh  ham), 

Milk,- 

White  Bread.      - 


'A 


96.2 

95.9 
96.7 

94.7 
97.6 
98.0 

97.1 
99.1 
92.2 

88.1 


97 

97 

97 

97 
96 

98 

98 

99 
96 


.0 

.4 
.1 

.3 
.5 
.9 
.5 
.4 
.3 


85.6 
80.3 

85.4 
91. 1 


91.3 
92.0 


CONCLUSION. 

From  the  results  of  sixteen  experiments  in  which  canned 
salmon,  fresh  cod,  canned  chicken,  and  roast  duck  made  up  in 
turn  a  considerable  portion  of  the  diet,  it  appears  that  these 
foods  are  very  completely  digested,  the  coefficients  of  availa- 
bility being  approximately  those  previously  found  for  other 
animal  foods.  The  foods  containing  a  considerable  proportion 
of  fat  were  apparently  as  completely  digested  as  those  in  which 
the  percentage  of  fat  was  relatively  small.  The  number  of 
kinds  of  poultry  and  fish  investigated  and  the  number  of  ex- 
periments carried  on  with  each,  are  too  small  to  warrant  fur- 
ther conclusions. 
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DIETARY  STUDIES  OF  A  WEEK^S  WALKING  TRIP. 

BY  H.  L.  KNIGHT.* 


-^♦•- 


The  studies  summarized  in  the  following  report  comprise  in- 
vestigations as  to  the  kind  and  amount  of  food  eaten  by  two 
young  men  of  sedentary  habit  while  on  a  week's  walking  trip 
through  the  White  Mountains. 

The  studies  were  incidental  to  the  trip  itself,  which  was  taken 
as  a  means  of  spending  a  few  days  of  the  summer  vacation  out 
of  doors  in  an  unfamiliar  part  of  the  country.  In  pursuance 
of  this  plan,  camp  equipage  was  included  in  the  outfit,  and  the 
entire  food  supply,  aside  from  about  two  days*  rations  taken 
from  home  at  the  start,  was  purchased  in  as  portable  a  form  as 
possible  along  the  way. 

Since  the  manner  of  life,  and  the  diet  as  well,  were  quite 
different  from  those  to  which  the  subjects  were  ordinarily  ac- 
customed, it  was  considered  of  interest  to  record  the  data  which 
are  presented  in  detail  beyond. 

So  far  as  is  known  to  the  writer  no  studies  of  precisely  this 
nature  have  as  yet  been  published.  Observations  have  been 
made  of  the  food  consumption  of  professional  pedestrians,  nota- 
bly Weston,  as  well  as  soldiers  on  the  march,  bicyclists,  college 
boat  crews  and  others  engaged  for  short  periods  at  severe  mus- 
cular exercise.  Numerous  investigations  have  also  been  con- 
ducted in  which  subjects  without  previous  training  have  walked 
from  twenty  to  fifty  miles  per  day.  Thus,  in  1882,  North,  in 
an  experiment  reported  elsewhere,!  walked  on  single  days  dis- 
tances of  from  thirty  to  forty-seven  miles  carrying  a  load  of 
twenty-seven  pounds.  In  most  of  these  researches,  however, 
the  diet  was  restricted  as  to  either  the  kind  or  amount  of  food 
eaten,  and  the  results,  while  of  value  as  an  index  to  the  body 


*  The  writer  desires  to  express  his  indebtedness  to  Mr.  C.  H.  Collester  for  his  as- 
sistance in  acting  as  a  subject,  and  for  many  valuable  suggestions  incorporated  in  the 
report. 

t  U.  S.  Dept.  Agr.  Office  of  Experiment  Stations  Bui.  45.  pp.  120,  31. 
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requirements,  afford  little  information  as  to  the  selection  of 
food  materials  under  conditions  such  as  are  here  presented. 
An  estimate  of  the  food  purchased  by  a  canoeing  party  in 
Maine  has  been  reported  in  a  compilation  of  dietary  studies  by 
Atwater,*  but  the  amounts  of  food  eaten  were  not  ascertained 
and  the  work  as  a  whole  is  considered  unreliable.  Data  regard- 
ing the  food  consumption  of  subjects  voluntarily  walking  con- 
siderable distances  for  several  days,  living  entirely  out  of  doors, 
and  depending  for  their  food  supply  on  what  could  be  procured 
from  day  to  day,  appear  to  be  lacking. 

THE  SUBJECTS. 

The  subjects  were  two  men,  24  years  of  age,  engaged  at 
sedentary  occupations  for  the  entire  year  except  for  the  sum- 
mer vacation.  One,  hereafter  referred  to  as  C.  H.  C,  was  a 
college  instructor,  and  the  other,  H.  L.  K.,  the  author  of  this 
report,  was  an  employee  of  the  U.  S.  Department  of  Agricul- 
ture and  engaged  for  about  eight  hours  per  day  in  editorial 
work  pertaining  to  the  nutrition  investigations.  Both  ordi- 
narily took  comparatively  little  exercise,  though  both  played 
tennis  and  walked  short  distances  as  opportunity  permitted. 
Neither  subject  had  ever  taken  any  walk  of  so  extensive  a 
nature,  nor  had  had  practical  experience  in  camping  or  of  liv- 
ing for  more  than  a  few  meals  on  other  than  the  ordinary  diet. 
Previous  to  the  trip  the  food  consumption  of  both  subjects  had 
been  noticeably  small. 

THE  TRIP. 

The  trip  began  with  a  railroad  journey  of  150  miles  to  the 
heart  of  the  White  Mountain  district  and  continued  for  seven 
days,  return  being  made  on  the  eighth  by  a  similiar  trip  by 
rail.  In  the  interval  a  stretch  of  about  fifty  miles  was  trav- 
ersed on  foot.  There  were  also  many  detours  to  points  of  in- 
terest, including  several  mountain  climbs. 

The  mileage  walked  was  recorded  by  a  pedometer,  and 
showed  a  total  of  157.75  miles,  or  22.54  uiiles  per  day.  It 
should  be  stated,  however,  that  in  principle  the  pedometer  is  a 
register  not  of  distance  but  of  the  number  of  steps  taken,  and 
its  accuracy  in  measuring  distance  depends  upon  the  uniformity 


*  Conn.  (Storrs)  Sta.  Rpt.  1902-3,  p.  135. 
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of  the  length  of  step.  The  pedometer  used  was  adjusted  for  a 
standard  length  of  step  (28  inches),  which  a  test  over  a  known 
distance  had  shown  to  be  that  ordinarily  taken.  It  seems  prob- 
able however,  that  on  one  or  two  occasions,  as  on  a  particularly 
severe  mountain  climb,  and  again  on  a  jaunt  down  a  railroad 
track  along  the  ties,  the  step  was  perceptibly  shortened  and  the 
distance  measured  correspondingly  overestimated.  Moreover, 
since  the  pedometer  was  carried  not  merely  while  on  the  road, 
but  during  the  entire  day,  it  registered  the  many  short  steps 
incidental  to  the  building  of  the  camp,  preparation  of  meals, 
etc.  As  nearly  as  could  be  estimated  these  were  sufl&cient  to 
average  from  three  to  four  miles  of  the  total  reading  for  each 
day,  though  it  is  doubtful  if  an  equivalent  of  more  than  two 
or  three  miles  was  actually  covered  in  this  way.  Making  due 
allowance  for  these  inaccuracies,  however,  it  still  does  not  seem 
possible  that  the  actual  mileage  could  have  fallen  below  140 
miles,  or  an  average  of  twenty  miles  per  day. 

As  previously  stated,  camp  equipage  was  carried  suflScient 
for  shelter,  preparation  of  food,  etc.  Each  man's  burden  was 
weighed  at  a  time  when  it  was  reduced  to  a  minimum,  and 
found  to  weigh  twenty-three  pounds.  With  the  amount  of 
food  usually  carried,  this  was  frequently  increased  to  at  least 
twenty-five  pounds  per  man. 

ROUTINE. 

The  daily  program  was  in  general  as  follows:  The  subjects 
rose  about  daybreak  (5  o'clock),  took  a  bath  in  a  nearby 
stream,  had  breakfast  about  7  o'clock,  and  broke  camp  as  soon 
as  the  luggage  was  suflficiently  dry,  which  was  usually  between 
8  and  9  o'clock.  The  average  rate  of  walking  was  about  three 
miles  per  hour,  with  frequent  stops  for  water,  rest  or  observa- 
tion of  the  scenery.  About  i  o'clock  a  halt  of  an  hour  was 
made  for  dinner,  after  which  the  walking  continued  till  about 
5  o'clock,  when  a  convenient  location  was  sought  for  a  camp. 
This  found,  the  tent  Was  pitched,  and  supper  prepared  and 
eaten.  By  the  time  this  was  finished  and  the  day's  records 
completed,  it  was  usually  dark  (8  o'clock)  and  the  subjects 
turned  in  at  once. 
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SELECTION  AND   PREPARATION  OF   FOOD  MATERIALS. 

The  selection  of  food  materials  was  governed  very  largely  by 
circumstances.  Rather  concentrated  food  was  given  the  pref- 
erence, since  it  was  obviously  of  advantage  to  carry  articles 
with  the  least  bulk  and  weight.  Goods  in  packages  were  pre- 
ferred to  the  same  articles  in  bulk.  Perishable  materials  were 
purchased  in  as  small  quantities  as  possible,  and  prepared  foods 
were  preferred  to  raw  foods.  At  the  same  time  variety  was 
sought  so  far  as  possible,  and,  when  practicable,  comparatively 
bulky  foods,  like  milk  and  bananas,  were  used  freely.  Again, 
the  choice  was  restricted  by  necessity  to  the  limited  assortment 
of  articles  on  sale  along  the  route.  During  the  week  but  one 
village  containing  a  bakery  was  passed  through,  and  the  re- 
mainder of  the  time  it  was  necessary  to  rely  very  largely  upon 
wayside  stores,  containing,  in  most  cases,  little  more  than  a  few 
kinds  of  fancy  crackers,  sweet  chocolate  and  birch  beer.  In  a 
single  instance,  a  summer  hotel  supplied  a  camper's  lunch.  It 
had  been  supposed  that  milk  could  be  readily  obtained,  in 
which  case  it  would  doubtless  have  been  made  use  of  verj' 
largely.  It  was  found,  however,  that  farmhouses  were  few 
and  for  long  distances  missing  altogether.  As  a  result  milk 
was  purchased  on  but  three  of  the  eight  days.  Red  raspberries 
and  dwarf  blueberries  were  found  by  the  roadside  on  several 
days  and  were  eaten  when  desired.  Where  further  choice  of 
materials  was  possible,  the  deciding  test  was  usually  the  per- 
sonal preference  of  the  subjects.  The  cost  of  the  articles 
was  never  a  prominent  factor,  as  economy  was  by  no  means  a 
primary  feature  of  the  trip. 

As  previously  stated,  about  two  days'  rations  were  carried 
from  home.  This  food  was  largely  in  the  form  of  sandwiches,  as 
these  were  easily  prepared  and  well  adapted  to  the  conditions. 

The  choice  of  articles  for  a  given  meal  was  decided  largely 
by  the  same  considerations  as  governed  their  original  selection. 
Perishable  materials,  especially  meats,  were  consumed  as 
quickly  as  possible  after  opening  the  original  package.  Bulky 
articles  likewise  were  disposed  of  as  speedily  as  practicable. 

Foods  requiring  cooking  were  eaten  at  night  and  in  the 
morning,  as  no  fire  was  kindled  at  noon.  Since,  as  already  ex- 
plained, most  of  the  food  materials  were  purchased  ready  to 
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eat,  the  preparation  of  food  was  a  comparatively  simple  matter. 
Bacon  was  fried  for  two  meals,  and  several  mornings  beef  tea 
was  made  from  the  prepared  extract,  and  chocolate  from  milk 
chocolate  to  which  was  sometimes  added  several  malted  milk 
tablets.  The  entire  amount  thus  prepared  was  divided  between 
the  two  subjects  and  consumed  at  once.  The  amounts  of  all 
other  food  materials  consumed  at  a  given  meal  were  regulated 
entirely  by  the  appetites  of  the  subjects. 

From  these  explanations,  it  will  be  apparent  that  it  was  in 
no  sense  the  purpose  of  the  investigation  to  follow  any  partic- 
ular theories  as  to  either  kind  or  amount  of  food  eaten.  In 
fact,  aside  from  the  weighing  of  the  food,  every  effort  was  made 
to  live  exactly  as  if  no  dietary  study  were  in  progress. 

DETAILS  OF  THE   DIETARY  STUDIES. 

The  method  employed  in  conducting  these  dietary  studies 
consisted  in  brief  in  determining  the  amounts  of  each  food  ma- 
terial eaten  by  each  subject  during  each  meal  of  the  trip. 
From  these  data,  the  percentage  composition  and  fuel  value 
of  the  food  materials,  and  the  coefficients  of  availability,  were 
computed  the  amounts  of  total  and  available  nutrients  and 
energy  consumed  by  each  subject  throughout  the  experiment. 
The  price  paid  for  each  article  of  food  was  likewise  recorded, 
and  served  as  a  basis  for  observations  as  to  their  relative 
economy. 

Weighing  of  foods, — The  amounts  eaten  of  all  solid,  food  ma- 
terials were  for  the  most  part  determined  by  weighing  each 
man's  portion  on  a  small  hand  balance.  This  balance  was  con- 
sidered sensitive  to  10  milligrams  with  a  load  of  100  grams,  but  no 
weight  greater  than  70  grams  was  ever  put  upon  it,  and  weights 
were  taken  only  to  grams  as  the  general  conditions  of  experi- 
menting were  not  sufficiently  exact  to  warrant  greater  accu- 
racy. In  the  case  of  fancy  cookies  and  similar  articles  made  in 
molds  of  the  same  size  and  presumably  of  uniform  weight,  the 
above  method  was  simplified  by  weighing  a  considerable  num- 
ber of  each,  assuming  that  the  average  weight  thus  obtained 
was  representative  of  the  entire  package,  and  thereafter  record- 
ing merely  the  number  eaten.  The  same  plan  was  also  fol- 
lowed for  the  raspberries  and  blueberries  as  a  means  of  obviating 
many  tedious  weighings. 
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All  weights  and  measurements  were  made  and  recorded  by 
the  writer,  who,  however,  checked  his  work  by  noting  the 
weights  unused  at  each  weighing.  Since  the  amounts  weighed 
at  a  time  were  comparatively  small,  the  chance  for  serious 
error  was  not  so  great  as  might  appear.  A  further  check, 
though  a  rough  one,  was  afforded  by  securing  as  accurately  as 
possible  the  original  weight  of  each  package  at  the  time  of 
purchase  and  then  noting  the  weight  of  the  empty  package. 
As  in  most  cases  there  was  no  waste,  the  difference  was  obvi- 
ously the  weight  of  food  consumed. 

The  amounts  consumed  of  liquids,  including  milk,  chocolate, 
beef  tea,  birch  beer  and  root  beer  were  estimated  by  measure- 
ment, and  the  weights  then  computed.  A  large  amount  of 
water  also  was  drunk,  of  which  no  account  was  taken. 

Composition  of  food  materials, — Theoretically,  in  studies  of  this 
kind,  each  food  material  used  should  be  sampled  and  analyzed. 
This  was  obviously  impracticable  under  the  circumstances,  and 
recourse  was  had  to  analyses  of  similar  food  materials  compiled 
elsewhere.*  It  is  recognized  that  the  composition  of  such 
materials  varies  widely.  This  is  especially  true  in  the  case  of 
cooked  foods,  because  of  differences  in  the  recipes  used  in  their 
preparation.  Consequently,  the  results  of  these  studies  must 
be  considered  less  reliable  than  those  based  on  actual  sampling 
and  analysis.  Nevertheless,  they  serve  the  purpose  for  which 
they  were  made,  and  give  a  fair  indication  of  the  food  con- 
sumption of  the  subjects. 

The  following  table  gives  the  percentage  composition  and 
energy  of  each  material  as  employed  in  the  computations. 
The  table  also  includes  the  amount  paid  per  pound,  the  mate- 
rials taken  from  home  at  the  start  being  estimated  at  the  pre- 
vailing White  Mountain  prices. 

A  study  of  this  table  reveals  anew  the  fact  that  the  cost  of 
food  is  a  very  unreliable  indication  of  its  nutritive  value. 
Thus,  the  malted  milk  tablets,  a  proprietary  preparation  for 
which  extraordinary  claims  are  made  and  selling  at  the  rate  of 
$3.50  per  pound,  actually  contain  somewhat  less  of  both  pro- 
tein and  energy  than  the  deviled  ham  which  was  procured  in 

*  U.  S.  Dept.  Agr..  Office  of  Experiment  Stations  BuU.  28,  isa;  Division  of  Chemi«- 
Iry  Bui.  n.  part  9;  Conn.  (New  Haven)  Stations  Rpt.  1903, 
JLab.  Inland  Rev.  Dept.,  Canada.  Bui.  63. 
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Table  20. 

Percentage  of  nutrients^  amount  of  available  energy  (fuel  value) 
per  gram^  and  cost  per  pound  of  food  eaten. 


Beef,  sandwich  meat,  .  _  - 
Beef,  tongue,  canned,  -  -  - 
Beef,  extract,  -        -        _        _ 

Bacon,  fried,  as  eaten,  -  -  - 
Ham,  deviled,  canned,  ... 
Sausage,  pork,  canned,  edible  portion, 
Chicken,  canned,  .  -  -  - 
Sardines,  canned,  edible  portion,  - 
Eggs,  boiled,  edible  portion,  - 
Cheese,  full  cream,  -        -        . 

Milk,  whole,  -        -        -        -        - 
Bread,  white,  home  made. 
Bread,  whole  wheat,        -         -        - 
Crackers,  butter,     -        -        -         - 
Crackers,  cheese  filled,   -        -        - 

Saitines, 

Crispanola,* 

Cake,  chocolate  layer,     -        -         - 

Cup  cakes, 

Cake,  sponge,  -  .  _  - 
Cookies,  molasses,  -  -  -  - 
Cookies,  sugar,  -  -  -  - 
Doughnuts,  -  -  -  -  - 
Sultanas.  -  .  -  .  - 
Candy  (lime  drops,  gum  drops), 
Sugar,  maple,  _        -        -        - 

Bananas,  edible  portion, 
Huckleberries,  -  -  -  - 
Raspberries,  red,  -  -  -  - 
Raisins,  seeded,  .  -  .  . 
Peanut  butter,  .  -  -  _  . 
Chocolate  milk,  _  .  -  . 
Malted  milk  tablets.  ... 
Beer  (birch  and  root),     -        -        - 
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*  Cris-panola  is  a  confection  consisting  chiefly  of  popcorn,  but  containing  molasses, 
peanuts  and  cocoenut.    The  composition  assumed  is  tnat  of  popcorn, 
t  Not  purchased. 

packages  for  33  cents  per  pound.  The  deviled  ham  likewise 
supplied  about  the  same  nutrients  and  energy  as  the  fried  bacon 
and  at  one- third  the  cost.  This  was  due  to  the  fact  that  while 
the  original  cost  was  about  the  same,  there  was  no  waste  with 
the  ham  whereas  a  large  share  of  the  bacon  was  cooked  out  in 
the  f rjdng  and  not  utilized.     The  beef  extract,  sold  at  $2.27 
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per  pound,  contained  not  more  than  one-fourth  to  one-third  of 
the  energy  of  the  various  kinds  of  bread,  crackers,  and  pastry 
bought  at  from  10  to  25  cents  per  pound.  It  also  contained 
less  protein,  and  this  chiefly  in  the  form  of  nitrogenous  ex- 
tractive matter  with  a  very  small  actual  nutritive  value  as 
compared  with  that  of  bread  protein. 

It  should  be  borne  in  mind  that  in  many  instances  the  high 
prices  given  in  the  table  may  be  attributed  to  the  fact  that  the 
articles  were  purchased  in  limited  quantities  and  in  packages, 
factors  which  would  tend  to  increase  the  cost.  The  difference 
in  price  of  the  molasses  and  sugar  cookies  is  thus  explained, 
since  the  former  were  bought  in  small  packages  and  the  latter 
in  bulk.  In  general  it  was  found  that  prices  for  the  class  of 
goods  purchased  were  no  higher  in  the  White  Mountain  dis- 
trict than  elsewhere. 

As  regards  the  nutrients  and  energy  furnished  by  the  differ- 
ent foods,  it  may  be  said  that  the  various  meats,  the  sardines 
and  eggs  were  high  in  protein,  and  the  crackers,  pastry  and 
sugars,  high  in  energy.  The  fried  bacon  and  deviled  ham, 
cheese,  peanut  butter,  chocolate  and  malted  milk  tablets  were 
high  in  both  protein  and  energy  and  may  be  considered  con- 
centrated foods.  The  deviled  ham,  cheese  and  peanut  butter 
were  also  among  the  least  expensive  foods  purchased. 

Availability  of  nutrients  arid  energy, — Since  only  that  portion 
of  the  food  which  is  assimilated  by  the  body  can  be  used  for 
the  building  of  tissue  and  the  yielding  of  energy,  it  is  upon  the 
amounts  of  nutrients  and  energy  available  for  these  purposes, 
rather  than  the  total  amounts  as  shown  by  analyses,  that  their 
value  depends.  The  figures  given  in  Table  20  for  energy  (fuel 
value)  actually  represent  the  quantities  available,  but  those 
given  for  protein,  fats  and  carbohydrates  do  not.  Since,  how- 
ever, the  chief  function  of  the  fats  and  carbohydrates  is  to  ser\^e 
as  sources  of  energy,  the  proportion  which  they  individually 
supply  signify  very  little,  and  their  recalculation  is  therefore 
not  here  attempted.  To  obtain  the  amounts  of  available  pro- 
tein, the  various  food  materials  have,  for  convenience,  been 
grouped  under  ten  general  classes,  namely,  meats,  fish,  eggs, 
dairy  products,  breads,  pastry,  sugars,  fruits,  nuts,  and  bev- 
erages.     The  amounts  of   available  protein  have  then  been 
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computed  for  each  of  these  classes,  by  means  of  factors — the 
so-called  coefficients  of  availability.  These  have  been  derived 
from  the  results  of  actual  digestion  experiments,*  and  are 
given  in  Table  21  below.  The  figures  show  what  percentages 
of  the  total  protein  are  available  for  body  use. 

Table  21. 

Coefficients  of  availability  of  protein  of  different  classes  of 

food  materials. 


Class  of  Food. 


Meats,      .         -         - 
Fish,        -        -        - 
Eggs,       - 
Dairy  products, 
Bread,  crackers,  etc., 
Pastry,  etc.. 
Sugars,  etc.,     - 
Fruits,      -        -        - 
Nuts, 
Beverages, 


Protein. 


'/c 


97 
97 
97 
97 

85 
85 

85 
80 

97 


Weights  of  the  subjects, — The  weights  of  both  subjects  were 
taken  on  ordinary  platform  scales  weighing  to  pounds  and 
ounces,  at  5  p.  m.  of  the  afternoon  preceding  the  trip  and 
at  the  same  hour  of  the  day  of  the  return.  During  the  trip 
the  only  opportunity  afforded  was  met  with  on  the  fifth  day 
when  the  weights  were  secured  at  1 1  a.  m.  The  figures  thus 
obtained  are  given  in  the  sections  dealing  with  the  separate 
studies. 

Number  and  scope  of  the  studies, — Two  studies  were  completed, 
one  with  each  subject.  Each  began  with  supper  of  the  first 
day  and  ended  with  dinner  of  the  eighth  day.  The  total  num- 
ber of  regular  meals  was  twenty-one,  corresponding  to  seven 
full  days.  In  addition,  considerable  quantities  of  food  were 
consumed  from  time  to  time  between  meals. 

In  the  sections  following,  the  data  for  each  study  are  pre- 
sented in  detail.  The  menu  showing  the  kind  and  amount  of 
food  consumed  at  each  meal  is  first  given.  It  will  be  noted 
that  in  addition  to  the  three  regular  meals  other  items  frequently 

*  Storrs  Ezperimeut  Station  Report  1899,  P-  73- 


152  STORRS  AGRICULTURAL  EXPERIMENT  STATION. 

appear  under  the  beading  *  Munch.*'  These  refer  to  materials, 
such  as  berries,  birch  beer,  etc. ,  consumed  as  already  explained 
from  time  to  time  during  the  day,  and  are  grouped  in  this  way 
solely  for  convenience. 

Following  the  menfls  is  a  table  showing  the  amounts  con- 
sumed of  each  food  material  for  the  entire  period,  the  quanti- 
ties of  total  and  available  nutrients  and  energy  obtained  from 
each  class  of  foods,  and  the  cost. 

DIETARY  STUDY    NO.    459. 

The  subject  of  this  study  was  C.  H.  C,  employed  as  a  col- 
lege instructor  about  nine  months  in  the  year.  Previous  to  the 
trip,  he  had  spent  about  two  nf&nths  of  his  vacation  playing 
tennis,  walking,  etc. ,  the  total  daily  exercise  estimated  as  cor- 
responding to  a  walk  of  from  six  to  eight  miles  per  day.  He 
was  of  athletic  build,  weighing  normally  with  clothing  about 
175  pounds,  was  six  feet  two  inches  tall,  and  at  the  time  of  the 
study  was  in  perfect  health.  His  weight  as  taken  on  the  day 
preceding  the  trip  was  174  pounds,  on  the  fifth  day,  165 
pounds,  and  on  the  final  day,  166.5  pounds,  a  net  loss  of  7.5 
pounds  during  the  trip. 

MENU. 

August  y.  Supper:  Egg  sandwiches  (whole  wheat  bread,  150  grams;  eggs 
78  grams);  milk,  363  grams;  chocolate.* 

August  8,  Breakfast:  Beef  sandwiches  (whole  wheat  bread,  100  grams; 
beef,  70  grams);  sultanas,  34  grams;  chocolate;*  malted  milk  tablets,  2  grams. 

Dinner:  Beef  sandwiches  (whole  wheat  bread,  150  grams;  beef,  105  g^ams): 
sultanas,  45  grams. 

Lunch:  Lime  drops,  43  grams;  malted  milk  tablets,  i  gram. 

Supper:  Beef  sandwiches  (whole  wheat  bread,  50  grams;  white  bread,  72 
grams;  beef,  65  grams);  sultanas,  11  grams;  chocolate;*  malted  milk  tablets, 
5  grams. 

August  g.  Breakfast:  Egg  sandwiches  (white  bread,  72  grams;  eggs,  34 
grams);  eggs,  52  grams;  cup  cakes,  50  grams;  doughnuts,  38  grams. 

Lunch:  Lime  drops,  65  grams;  birch  beer,  227  grams;  chocolate,  16  grams; 
malted  milk  tablets,  33  grams. 

Dinner:  Egg  sandwiches  (white  bread,  54  grams;  eggs,  26  grams);  cheese, 
19  grams;  sponge  cake,  53  grams. 

Supper:  Canned  tongue,  no  grams;  cheese  crackers,  48  grams;  chocolate,  17 
grams;  malted  milk  tablets,  3  grams. 

August  10.  Breakfast:  Canned  tongue,  loi  grams;  cheese  crackers,  50 
grams;  chocolate,  16  grams. 

*  A  cake  of  chocolate  weighing  no  grams  was  consumed  prior  to  lunch  August  9. 
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Lunch:  Milk,  227  grains;  gum  drops,  30  grams;  raspberries,  37  grams;  birch 
beer,  908  grams. 

Dinner:  Butter  crackers,  65  grams;  cheese  crackers,  14  grams;  crispanola, 
65  g^ms;  bananas,  160  grams;  peanut  butter,  37  grams;  root  beer,  227  grams. 

Supper:  Canned  chicken,  64  grams;  butter  cr^kers,  65  grams;  crispanola, 
31  grams;  molasses  cookies,  29  grams;  maple  sugar,  30  grams;  peanut  butter, 
17  grams. 

August  II.  Breakfast:  Butter  crackers,  43  grams;  molasses  cookies,  34 
grams;  bananas,  104  grams;  peanut  butter,  28  grams;  chocolate  16  grams. 

Lunch:  Huckleberries,  4  grams;  birch  beer,  681  grams. 

Dinner:  Butter  crackers,  14  grams;  saltines,  53  grams;  molasses  cookies,  14 
grams;  sultanas,  34  grams;  maple  sugar,  23  grams;  huckleberries,  9  grams: 
peanut  butter,  60  grams. 

Supper:  Deviled  ham,  78  grams;  butter  crackers,  108  grams;  saltines,  30 
grams;  sultanas,  67  grams;  maple  sugar,  76  grams. 

August  12,  Breakfast:  Fried  bacon,  21  grams;  deviled  ham,  16  grams; 
butter  crackers,  85  grams;  sultanas,  58  grams:  maple  sugar,  55  grams. 

Lunch:  Huckleberries,  32  grams;  raspberries,  138  grams;  birch  beer,  454 
grams;  chocolate,  8  grams. 

Dinner:  Sausages,  105  grams;  cheese,  18  grams;  butter  crackers,  5  grams; 
saltines,  68  grams;  maple  sugar,  89  grams. 

Supper:  Deviled  ham  sandwiches  (white  bread,  127  grams;  deviled  ham,  60 
grams);  eggs,  54  grams;  sugar  cookies,  38  grams;  cup  cakes,  67  grams;  maple 
sugar,  65  grams;  huckleberries,  34  grams;  chocolate  16  grams. 

August  I  J.  Breakfast:  Beef  extract,  5  grams;  fried  bacon,  18  grams; 
deviled  ham  sandwiches  (white  bread,  loi  grams;  deviled  ham,  45  grams); 
cheese,  12  grams;  saltines,  15  grams;  gum  drops,  53  grams;  maple  sugar,  40 
grams. 

Lunch:  Milk,  227  grams;  huckleberries,  66  grams;  raspberries,  12  grams; 
root  beer,  227  grams;  chocolate,  20  grams. 

Dinner:  Sardines,  108  grams;  milk,  227  grams;  white  bread,  282  grams; 
saltines,  16  grams;  sugar  cookies,  34  grams;  raisins,  50  grams. 

Supper:  White  bread,  94  grams;  cup  cakes,  28  grams;  sultanas,  99  grams, 
raisins,  91  grams. 

August  14.  Breakfast:  Beef  extract,  13  grams;  sausage,  50  grams;  eggs, 
31  grams;  white  bread,  221  grams;  sultanas,  34  grams,  raisins,  43  grams;  root 
beer,  227  grams. 

Dinner:  Sultanas;  63  grams;  raisins,  71  grams;  chocolate,  48  grams. 
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Table  22. 

Kindy  amount  and  cost  of  food  eaten,  and  amounts  of  total 

nutrients  and  energy ^  and  available  protein  and 

energy  supplied  in  dietary  study  No.  4§p, 


Kind,  Amount  and  Cost  of  Dif- 
ferent Food  Materials. 


ANIMAL  POOD. 

Beef,  sandwich  meat,  240  gms.,  11 
c;  tongue,  211  gms.,  12  c;  beef, 
extract,  18  gms.,  9  c;  bacon, 
fried,  39  gms.,  9  c;  ham,  dev- 
iled, 199  gms.,  15  c,;  sausage, 
155  gnis.,  II  c. ;  chicken,  64 
gms.,  14  c.     Total  meats. 

Sardines,  108  gms.,      -        -        - 

Eggs,  boiled,  269  gms., 

Cheese,  82  gms.,  6  c.;  milk,  1044 
gms.,  9  c.   Total  dairy  products. 

Total  animal  food, 

vegetable  food. 

Bread,  white,  1023  gms.,  23  c; 
bread,  whole  wheat,  450  gms., 
10  c. ;  crackers,  butter,  385  gms. , 

21  c;  crackers,  cheese  filled,  112 
gms.,  II  c;  saltines,  182  gms., 
13  c. ;  crispanola.  96  gms.,  7  c. 
Total  bread,  crackers,  etc.. 

Cup  cakes,  145  gms.,  3  c;  cake, 
sponge,  53  gms.,  2  c. ;  cookies, 
molasses,  77  gms.,  4  c.;  cookies, 
sugar,  72  gms..  2c.;  doughnuts, 
38  gms. ,  I  c. ;  sultanas,  445  gms. , 

22  c.     Total  pastry,  etc.,  - 
Candy,    191   gms.,   17  c;   sugar, 

maple,  378  gms.»  17  c.     Total 
sugars,  etc.,      -        -        -        - 
Bananas,  264  gms.,  7  c;  huckle- 
berries,  145   gms.,  o*;   raisins, 
seeded,  255  gms.,  6  c. ;  raspber- 
ries, red,  187  gms.,  o.*     Total 
fruits  and  berries,      -        -        - 
Peanut  butter,  142  gms.,  10  c,    - 
Beer,  birch  and  root.  2951  gms., 
50  c. ;  chocolate,  267  gms. ,  60  c. ; 
malted   milk   tablets,  44  gms., 
34  c.     Total  beverages,    - 

Total  vegetable  food,    - 

Total  food,         -        -        - 

Average  per  day,  -        -        -        - 


K 
O 


.81 

.15 
.13 

1.24 


Amounts  of  Total  Nut- 
rients and  Energy. 


Amounts 
Available. 


c 
'S 
o 


Gms. 


195.2 

24.8 

35.5 
55.7 


311. 2 


.85214.3 


CB 

tx. 


Gms. 


213.9 
21.3 
32.3 

69.4 
336.9 


bo 


« 

• 

c 

>^ 

*5 

a 

&« 

» 

Gms. 


Cal. 


54.2 


100.9 


.34    51.6    73.7 


.34     — 


.13 
.10 


12 
41 


1^44  Ji 

3.20351 


8    10.9 
6    66.0 


o,  84.8 


1323. I 


581.4 
496.4 


299.9 
24.3 


509^ 
3336.33234.1 


4.44  662.5,673 . 2,3288 . 3 

.63     94.6     96. 2|    469.8 


Gms. 


Cals. 


189.3 
24.1 

34.4 


2796 
300 
457 


54. ol   1 105 


301.81  4658 


—     182.2 


7222 


43.9 


10.9 
—        33.3 


3226 


2032 


1385 
883 


30.1  2919 
17667 
22325 


300.4 
602.2 


—        86.0'    3189 


♦  Not  purchased. 


t  Not  computed. 
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DIETARY  STUDY   NO.    460. 

The  subject  of  this  study  was  H.  L.  K.,  24  years  of  age,  em- 
ployed at  editorial  work.  He  took  a  small  amount  of  muscu- 
lar exercise  mostly  in  walking  and  tennis,  the  total  comprising 
a  probable  maximum  equivalent  of  a  five  mile  walk  daily.  His 
general  health  had  been  good  to  within  a  month  of  the  experi- 
ment when  a  slight  nervous  trouble  had  resulted  in  less  exer- 
cise than  usual.  A  week  of  his  vacation  had  elapsed  before 
the  trip  was  undertaken,  and  at  that  time  he  felt  nearly  as  well 
as  usual,  though  his  weight,  with  clothing  normally  135 
pounds,  had  fallen  to  124.5  pounds  on  the  day  preceding  the 
trip.  On  the  fifth  day,  a  further  drop  to  119.75  pounds  was 
noted.  The  final  day  showed  no  further  change,  making  a 
net  loss  of  4.75  pounds  during  the  trip. 

MENU. 

August  J.  Supper:  Egg  sandwiches  (whole  wheat  bread,  50  grams;  eggs, 
26  grams);  milk,  545  grams;  chocolate.* 

August  8.  Breakfast:  Beef  sandwiches  (whole  wheat  bread,  50  grams;  beef, 
35  grams):  sultanas,  22  grams;  chocolate;*  malted  milk  tablets,  2  grams. 

Lunch:  Lime  drops,  8  grams;  malted  milk  tablets,  3  grams. 

Dinner:  Beef  sandwiches  (whole  wheat  bread,  100  grams;  beef,  70  grams); 
sultanas,  23  grams. 

Supper:  Beef  sandwiches  (white  bread,  72  grams;  beef,  30  grams);  cheese,  36 
grams;  sultanas,  11  grams;  chocolate;*  malted  milk  tablets,  5  grams. 

August  Q.  Breakfast:  Egg  sandwiches  (white  bread,  36  grams;  eggs,  17 
grams);  eggs,  58  grams;  cheese,  34  grams;  doughnuts,  37  grams. 

Lunch:  Lime  drops,  14  grams;  malted  milk  tablets,  8  grams. 

Dinner:  Egg  sandwiches  (white  bread,  54  grams;  eggs,  26  grams);  cheese, 
19  g^rams;  chocolate  cake,  58  grams. 

Supper:  Canned  tongue,  no  grams;  cheese  crackers,  11  grams;  chocolate,  17 
grams;  malted  milk  tablets,  3  grams. 

August  10,  Breakfast:  Canned  tongue,  loi  grams;  cheese  crackers,  20 
grams;  chocolate,  6  grams. 

Lunch:  Milk,  227  grams;  huckleberries,  18  grams;  raspberries,  33  grams; 
birch  beer^  908  grams.  * 


*  A  cake  of  chocolate  weighing  no  grams  was  consumed  prior  to  lunch  August  9. 
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Dinner:  Cheese  crackers,  17  grams;  butter  crackers,  43  grams;  bananas,  94 
grams;  peanut  butter,  17  grams. 

Supper:  Canned  chicken,  78  grams;  butter  crackers,  21  grams;  crispanola, 
35  grams;  molasses  cookies,  14  grams;  maple  sugar,  28  grams. 

August  II.  Breakfast:  Butter  crackers.  43  grams;  bananas.  114  grams; 
peanut  butter,  26  grams;  chocolate,  16 -grams. 

Lunch:  Huckleberries,  5  grams;  birch  beer,  681  grams. 

Dinner:  Saltines,  23  grams;  molasses  cookies.  10  grams;  sultanas,  34  grams; 
maple  sugar,  21  grams;  huckleberries,  4  grams;  peanut  butter,  35  grams. 

Supper:  Deviled  ham,  82  grams;  saltines,  38  grams;  sultanas,  22  grams; 
maple  sugar,  23  grams. 

August  12,  Breakfast:  Fried  bacon,  13  grams;  deviled  ham,  15  grams; 
butter  crackers,  35  grams:  sultanas.  22  grams;  maple  sugar,  36  grams. 

Lunch:  Huckleberries.  20  grams;  raspberries,  102  grams;  birch  beer,  454 
grams. 

Dinner:  Sausage,  105  grams;  cheese,  21  grams;  butter  crackers,  5  grams; 
saltines,  30  grams. 

Supper:  Deviled  ham  sandwiches  (white  bread,  89  grams;  deviled  ham,  45 
grams);  eggs,  52  grams;  maple  sugar,  31  grams. 

August  ij.  Breakfast:  Beef  extract,  5  grams;  fried  bacon,  12  grams;  eggs. 
42  grams;  cheese,  11  grams;  saltmes,  15  grams;  bananas,  loi  grams;  rasp- 
berries, 10  grams. 

Lunch:  Milk,  227  grams;  huckleberries,  50  grams;  raspberries,  28  grams. 

Dinner:  Milk,  227  grams;  bread,  82  grams;  sugar  cookies,  39  grams;  raisins, 
39  grams. 

Supper:  Bread,  94  grams;  sugar  cookies,  26  grams;  raisins,  66  grams. 

August  14,  Breakfast:  Beef  extract,  13  g^ams;  sausage,  17  grams;  bread, 
117  grams;  raisins,  34  grams. 

Dinner:  Butter  crackers,  25  grams;  raisins,  64  grams;  chocolate,  48  grams. 
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Table  23. 

Kind^  amount  and  cost  of  food  eaten  ^  and  amounts  of  total 

nutrients  and  energy ^  and  available  protein  and 

energy  supplied  in  dietary  study  No,  460, 


. 

Amounts  of  Total  Nut- 

Amounts 

rients  AND  Energy. 

Available. 

Kind,  Amount  and  Cost  of  Dif- 

.J    1 

(A 

• 

• 
(0 

4- 

• 

• 

FBRBNT  Food  Materials. 

0 

u 

^^ 

^ 

s 

tJ 

>> 

ol 

u  2 

2* 

** 

• 

% 

Gms. 

b 

08  .Q 

a 

2 

ANIMAL  FOOD. 

Gms. 

Gms. 

Cal. 

Gms. 

Cals. 

Beef,  sandwich  meat,  135  gms.,  6 

c;  tongue,  211  gms.,  12c.;  beef, 

extract,  18  gms.,  9  c. ;   bacon. 

fried.  25  gms.,  6  c;  ham,  dev- 

iled, 142  gms.,  10  c;  sausage, 

• 

1 22  gms.  ,9c.;  chicken,  78  gms. , 

16  c.     Total  meats,  -        -        - 

.68  149.4 

174.4 

— 

— 

144.9    2240 

£ggs,  boiled,  204  gms., 

.10    26.9 

24.5 

— 

26.1       347 

Cheese,  121  gms.,  9  c.:  milk,  1226 

gms.,  lie.  Total  dairy  products, 

.20 

71.8 

89.8 
288.7 

64.2 

— 

69.6 

1403 

Total  animal  food. 

.9« 

248.1 

64.2 

240.6 

3990 

VROBTABLB  FOOD. 

Bread,   white,    544   gms.,    12   c; 

bread,  whole  wheat,  200  gms.,  4 

c;  crackers,  butter,  172  gms.. 

1 

9  c;  crackers,  cheese  filled,  48 

1 

gms.,  5  c. ;  saltines,  106  gms., 

7  c. ;   crispanola,  35  gms,  3  c. 

Total  bread,  crackers,  etc., 

.40 

105.0 

49.0    646.1 

— 

89.3 

3527 

Cake,  chocolate  layer,  58  gms.,  2 

c. ;  cookies,  molasses,  24  gms., 

I  c;  cookies,  sugar,  65  gms.,  2 

<;. ;   doughnuts,  37  gms.,   i  c; 

' 

sultanas,  134  gms.,  7  c.     Total 

pastry,  etc.,      -        -        -        - 

.13 

20.4 

31. I    217.7 

— — 

17.3 

1251 

Candy,  22 gms.,  2 c. :  sugar,  maple. 

1 

139  gms.,  6  c.     Total   sugars, 

etc., 

.08 

136.2 

557 

Bananas,  309  gms.,  8  c;  huckle- 

berries,  97  gms.,  0;*    raisins. 

seeded,  203  gms.,  4  c;  raspber- 

ries, red,  173  gms.,  0.*     Total 

fruits  and  berries,     -        -        - 

.12 

II. 6 

9.2    260.4J    — 

9.9 

1202 

Peanut  butter,  78  gms.,  5  c., 

.05 

22.9 

36. 3|     13.3:    — 

18.3 

485 

Beer,  birch,  2043  gms.,  35  c. ;  cho- 

colate, 197  gms.,  45  c. ;  malted 

r 

milk    tablets,    21    gms.,    16   c. 

t 

Total  beverages,       -        -        - 

.96 

1.74 
2.72 

21. 1 

62.3'   351.8 

— 

20.5 
155.3 

2049 

Total  vegetable  food,    - 

181. 0 

187.9  1625.5 

9071 

Total  food,         -        -        - 

429.1  476.6  1689.7 

— 

395-9 

13061 

Average  per  day, 


•  39    61.3,  68.1    241.4     —    I   56.6    1866 


*  Not  purchased. 


\  Not  computed. 
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RESULTS  OP  THE   DIETARY  STUDIES. 

From  Tables  22  and  23  above,  a  comparative  estimate  of  the 
dietaries  of  the  two  subjects  may  be  obtained.  It  will  be  noted 
that  in  study  No.  459,  C.  H.  C.  consumed  daily  an  average  of 
86.0  grams  of  protein  and  3189  calories  of  energy  in  forms 
available  to  the  body.  The  protein  was  obtained  in  about 
equal  portions  from  the  animal  and  vegetable  food,  the  chief 
sources  being  the  meats,  bread  and  crackers.  These  foods,  to- 
gether with  the  pastry  and  beverages,  likewise  furnished  the 
bulk  of  the  energy,  four-fifths  of  it,  however,  being  of  vege- 
table origin.  The  cost  was  63  cents  per  day,  of  which  28  per 
cent,  was  for  animal  and  72  per  cent,  for  vegetable  food.  One- 
third  of  the  total  cost  was  expended  for  beverages,  though  these 
furnished  but  5  per  cent,  of  the  available  protein  and  13  per 
cent,  of  the  available  energy. 

The  daily  quantities  of  available  protein  and  energy  con- 
sumed by  H.  L.  K.,  in  study  No.  460  were  56.6  grams  and 
1866  calories  respectively.  Larger  percentages  came  from  an- 
imal food  than  in  the  preceding  study,  60  per  cent,  of  the  pro- 
tein and  30  per  cent,  of  the  energy  being  thus  obtained,  as 
compared  with  50  and  20  per  cent,  in  study  No.  459.  This 
difference  may  be  attributed  very  largely  to  circumstances  al- 
ready explained.  The  amount  of  meats  on  hand  was  usually 
limited  and  it  was  the  custom  to  make  a  nearly  equal  division, 
while  the  vegetable  food  was  used  to  make  up  the  remainder 
of  the  meal  according  to  the  dictates  of  appetite.  The  cost  in 
this  dietary  was  39  cents  per  day,  of  which  25  per  cent,  was 
for  meats,  15  per  cent,  for  bread  and  crackers  and  35  percent, 
for  beverages. 

The  total  cost  of  the  diet  in  the  case  of  H.  L.  K.  was  two- 
thirds  of  that  of  C.  H.  C.  This  is  partly  due  to  slight  differences 
in  their  respective  diets,  though  the  chief  explanation  is  to  be 
sought  in  the  much  smaller  food  consumption  of  the  former. 

Errors  iji  the  selection  of  food  materials, — As  regards  the  se- 
lection of  food  materials,  no  serious  errors  appear  to  have  been 
made,  though  a  much  larger  return  was  obtained  from  some 
foods  than  from  others  and  had  economy  been  sought  some 
'  money  could  doubtless  have  been  saved  by  replacing  some  of 
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the  foods  by  similar  cheaper  materials.  Thus,  the  money  ex- 
pended for  the  canned  chicken  and  fried  bacon  would  have 
bought  much  larger  quantities  of  the  deviled  ham  or  canned 
tongue.  The  cheese  and  peanut  butter  were  economical  foods 
under  the  circumstances  and  might  have  been  used  more  largely. 
The  most  expensive  materials  purchased  were  the  beverages. 
The  malted  milk  tablets  in  particular  yielded  a  very  small 
amount  of  nutrients  in  proportion  to  their  cost,  and  it  is  highly 
probable  that  a  package  of  cereal  coffee  or  some  similar  article 
could  have  been  substituted  to  good  advantage.  The  large 
expenditure  for  the  beef  extract,  the  birch  and  root  beer,  and 
to  a  lesser  degree,  of  the  chocolate,  must  be  justified  because 
of  considerations  other  than  nutritive  value.  The  expendi- 
tures for  the  more  expensive  meats  and  crackers  are  likewise 
chiefly  warranted  because  of  the  obvious  desirability  of  secur- 
ing variety  in  the  diet  and  of  providing  food  which  was  relished 
by  the  subjects.  The  amount  expended,  $3.08  per  man  for 
the  entire  week,  is  no  larger  than  would  be  expected  under  the 
conditions. 

Adequacy  of  the  diet, — The  true  criterion  of  the  value  of  a 
diet  is  manifestly  not  its  cost  but  its  adequacy  for  the  body 
needs.  Reference  has  already  been  made  to  the  marked  dis- 
parity in  the  food  consumption  of  the  two  subjects.  This  is 
in  part  accounted  for  by  the  fact  that  C.  H.  C.  was  a  man 
eight  inches  taller  and  50  pounds  heavier  than  his  companion. 
That  this  is  not  a  complete  explanation,  however,  is  shown  by 
Table  24  which  follows.  In  this  table  are  summarized  the  total 
daily  quantities  of  available  protein  and  energy  obtained  by  each 
subject  and  the  amounts  thus  furnished  per  kilo  of  their  initial 
body  weights.  For  purposes  of  further  comparison,  similar 
data  from  other  studies  and  the  commonly  accepted  dietary 
standards  for  men  of  sedentary  occupation  and  of  light  to  mod- 
erate muscular  work  are  also  included. 

Per  kilo  of  body  weight,  the  daily  available  protein  obtained 
by  C.  H.  C.  was  i.i  grams  and  that  by  H.  L.  K.  i.ogram, 
while  the  available  energy  was  respectively  40  and  33  calories. 
The  reason  for  this  difference  is  not  entirely  clear,  as  the  con- 
ditions were  in  most  respects  the  same  for  both  subjects.  The 
weighing  of  the  food  and   recording  of  data,   however,   fell 
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Table  24. 

Amounts  of  available  Protein  and  Energy  per  day  and  per  kilo 

of  body  weight. 


• 

■ 

Ml 

be 

Subject. 

i 

V 

^ 

u 

cu 

c 

Body 

Gras. 

Cals. 

Kilos. 

C.  H.  C,  ------- 

86.0 

3189 

79.1 

H.  L.  K., 

56.6 

1866 

56.4 

Average  of  ten  Harvard  students,'     - 

78.1 

2720 

59.8 

Professional  pedestrian,  Weston,* 

196.0 

4065 

60.0 

Professional  pedestrian,  Schmell,3 

164.5 

— 

65.8 

Average  of  7  Russian  students  at  rest/ 

100. 0 

— 

Average  of  7  Russian  students  walking, ^   - 

107.0 

— 

Canoeing  party  in  Maine, 5 

158.0* 

5145* 

— 

Dietary  Standards. 

Man  with  sedentary  occupation, 

92.0 

2700 

68.0 

Man  with  light  to  moderate  muscular  work, 

103.0 

3050 

63. 0 

Pbr  Kilo 
OF  Body 
Wright. 
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I.I 
I.O 

1.3 
2.5 
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a 


40 

33 

45 
68 


1.4 
1.5 


40 
45 


1  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  152,  p.  56. 

2  Conn.  (Storrs)  Sta.  Report.  1902-3,  p.  135. 

3  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  45,  p.  119;  Flint,  Relation  of 
Urea  to  Exercise,  p.  19. 

4  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  45,  p.  121. 

5  Conn.  (Storrs)  Sta.  Report,  1902-3,  p.  135. 
*  Food  purchased. 

wholly  on  H.  L.  K.  As  this  work  was  of  necessity  done  al- 
most entirely  at  meal  times,  he  frequently  ate  more  hastily 
than  was  his  usual  habit.  This  may  have  tended  to  decrease 
his  food  consumption  to  a  certain  extent,  and  the  writer  is  in- 
clined to  believe  such  was  the  case. 

Comparison  with  the  other  data  included  in  Table  24' indicates 
that  the  food  consumption  of  both  subjects  was  small.  Per 
kilo  of  body  weight,  the  amounts  of  protein  and  energy 
obtained  by  the  two  were,  in  fact,  lower  than  even  the  figures 
obtained  with  the  Harvard  students  with  little  exercise,  or  the 
amounts  called  for  by  the  commonly  accepted  standards  for 
men  with  sedentary  occupations. 

That  the  food  consumption  was  adequate  is  doubtful.  The 
record  of  body  weights  as  given  on  pages  152  and  155  shows  a 
loss  in  weight  in  the  first  five  days  of  9  pounds  for  C.  H.  C. 
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and  of  4.75  pounds  for  H.  L.  K.  For  the  remainder  of  the 
study  there  was  a  gain  of  1.5  pounds  with  C.  H.  C.  or  a  net 
loss  of  7.5  pounds  for  the  whole  period,  and  no  further  change 
in  the  case  of  H.  L.  K.  To  be  sure,  it  is  well  known  that 
body  weight  alone  is  by  no  means  a  reliable  indicator  of  actual 
body  conditions.  Loss  in  weight  may  be  of  little  significance 
if  due  to  increased  elimination  of  water,  and  an  apparent  gain 
may  be  a  real  loss,  as  in  the  replacement  of  fat  by  water.  The 
loss  of  weight  at  the  start  is  not  surprising  since  the  suddenly 
increased  muscular  exertion  would  naturally  draw  upon  the 
reserve  materials  for  the  body  for  a  time  regardless  of  the  diet. 
At  the  same  time,  so  large  a  loss  tends  to  confirm  the  belief 
that  the  diet  was  not  large  enough.  A  study  of  the  menus 
shows  that  more  food  was  eaten  on  the  last  days  of  the  trip. 
This  also  would  indicate  that  the  body  has  been  insuflficiently 
supplied.  Further  evidence  is  found  in  the  fact,  mentioned 
beyond,  that  both  subjects  recovered  normal  weight  in  a  few 
days  after  the  trip  had  ended. 

As  no  means  were  available  for  estimating  the  outgo  of  nitro- 
gen, no  determination  of  the  gain  or  loss  of  this  element  was 
possible,  but  there  is  further  evidence  that  in  the  case  of  H.  L. 
K.  the  amount  of  energy  supplied  was  insufficient.  A  few 
months  before,  several  experiments  had  been  made  with  this 
subject  in  which  it  was  shown  by  means  of  the  respiration  calo- 
rimeter that  his  normal  heat  production,  while  sitting  as  quietly 
as  possible,  was  about  90  calories  per  hour.  Long  series  of 
similar  experiments  with  other  subjects  show  that  the  heat 
elimination  during  sleep  was  at  least  50  calories  per  hour. 
Assuming  that  nine  hours  were  spent  in  sleep  the  heat  produc- 
tion per  day  of  this  subject  when  at  rest  becomes  9  X  50+  15 
X  90  =  450+  1350=  1800  calories. 

Using  Haughton's*  formulas  for  the  work  done  in  walking 
both  on  horizontal  and  inclined  planes,  a  rough  estimate,  which 
however,  is  a  minimum  figure,  of  963,225  foot  pounds  per  day 
may  be  obtained.  This  divided  by  3,088,  the  mechanical  equiv- 
alent of  I  calorie,  gives  as  the  consequent  heat  production,  312 
calories,  making  a  minimum  of  2,112  calories  actually  required 
as  compared  with  1,866  furnished  by  the  food. 


*  Principles  of  Animal  Mechanics,  pp.  57,  58. 
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Less  complete  data  are  at  hand  in  the  case  of  C.  H.  C,  but 
from  what  is  known  of  the  heat  elimination  of  other  subjects 
of  his  weight,  here  also  there  must  have  been  a  considerable 
deficit. 

While  no  definite  information  can  be  obtained  as  to  the  food 
consumption  of  either  subject  previous  to  the  experiment,  it  is 
certain  that  their  normal  diet  with  only  sedentary  work  was 
quite  as  large  as  when  walking  twenty  miles  a  day.  This  seems 
rather  surprising.  Zasietsky,*  however,  in  his  experiments 
with  the  Russian  students  summarized  in  Table  24  above,  ob- 
tained similar  results.  In  his  experiments  seven  students  after 
two  or  three  days  of  absolute  rest  (lying  down)  walked  for 
several  days  from  9  a.  m.  to  9  p.  m.  with  short  intervals  of 
rest.  No  marked  influence  of  exercise  upon  the  amount  of 
food  consumed  was  noted,  though  he  attempts  no  explanation 
for  this.  In  the  present  investigation  it  seems  most  probable 
that  the  necessity  of  economizing  in  bulk  and  weight  of  the 
food  carried  produced  a  tendency  to  economize  unconsciously 
in  the  food  consumed. 

On  the  return  from  the  journey  both  subjects  resumed  their 
ordinary  diets  and  their  usual  daily  occupations.  Both  im- 
mediately noted  unusually  good  appetites  and  while  the  food 
was  not  weighed  the  consumption  unquestionably  increased. 
H.  L.  K.  regained  his  initial  weight  in  five  days  and  C.  H.  C. 
in  four  days.  At  the  end  of  a  week  the  latter  reported  further 
slight  gains.  Aside  from  occasional  discomfort  due  to  climatic 
conditions,  no  ill  effects  other  than  loss  in  weight  were  noticed 
at  any  time  during  the  journey.  Both  subjects  felt  better 
when  they  returned  than  when  they  started,  and  their  subse- 
quent physical  condition  has  revealed  no  detrimental  results 
traceable  to  the  trip. 

summary. 

In  these  studies,  two  young  men  of  sedentary  habit  walked 
without  previous  training  an  average  distance  of  twenty  miles 
per  day  for  seven  consecutive  days,  each  carrying  about  twenty- 
five  pounds  of  luggage.  Notwithstanding  the  unwonted  phys- 
ical exertion,  their  food  consumption  did  not  increase,  though 


*  r.  S.  Dept.  Agr.  Office  of  Experiment  Stations  Bui.  45,  pp.  121  and  131. 
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the  diet  furnished  considerably  less  protein  and  energy  than 
are  called  for  by  the  commonly  accepted  dietary  standards  for 
men  at  light  to  moderate  muscular  work.  No  positive  ill  ef- 
fects were  noted,  except  a  loss  in  weight  of  about  five  pounds, 
and  this  was  regained  in  less  than  a  week  after  the  return  from 
the  journey. 

The  studies  may  be  considered  of  interest  as  an  indication 
of  the  nutritive  value  of  the  food  materials  available  to  the  pe- 
destrian carrying  his  daily  food  supply.  The  foods  selected 
were  on  the  whole  well  adapted  to  the  conditions,  though  it  is 
a  question  whether  some  of  the  less  concentrated  foods  might 
not  have  been  more  largely  included  to  advantage.  In  the 
attempt  to  reduce  bulk  and  weight  there  was  apparently  a  ten- 
dency to  restrict  unconsciously  the  food  consumption  as  well, 
and  perhaps  to  an  undue  extent.  It  is  not  probable  that  the 
amounts  eaten  were  adequate  for  the  body  needs  particularly 
as  regards  energy.  The  condition  was  therefore  one  of  partial 
inanition,  and  so  limited  a  diet  could  hardly  have  continued 
for  any  considerable  period  without  serious  injury.  The 
studies  well  illustrate  how  in  case  of  need  the  reserve  forces 
of  the  body  may  be  drawn  upon  for  a  short  time  without  ap- 
parent detriment,  as  well  as  the  necessity  of  continuing  in- 
vestigations of  this  nature  for  long  periods  before  drawing 
definite  conclusions. 
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STUDIES  OF  MARKET  MILK. 

BY  W.  A.  STOCKING,  JR. 


>  ■  • 


The  milk  annually  consumed  in  this  country  in  its  natural 
form  is  estimated  to  have  a  wholesale  value  of  something  over 
two  millions  of  dollars.  The  enormous  amount  of  milk  which 
is  represented  by  this  money  value  is  used  as  human  food,  and 
a  greater  or  less  part  finds  its  way  into  practically  every  house- 
hold in  this  country.  It  is  easy  to  see,  then,  why  there  has 
been  during  the  past  few  years  such  a  general  sentiment  in 
favor  of  a  better  quality  of  milk  for  use  in  its  natural  form. 
This  growing  sentiment  can  be  seen  in  the  daily  press,  in  the 
results  of  scientific  investigations  and  in  the  individual  demands 
of  various  households. 

This  desire  for  a  better  quality  of  milk  is  only  one  of  the  av- 
enues through  which  the  public  is  demanding  better  protection 
for  its  health.  Pure  food  laws  are  no  longer  the  exception  and 
at  present  almost  every  article  designed  for  human  consumpn 
tion  is  more  or  less  thoroughly  controlled  by  law  and  comes 
more  or  less  completely  under  legal  inspection.  All  of  this  is 
in  perfect  harmony  with  the  increasing  sanitary  and  scientific 
knowledge  which  has  developed  during  the  past  few  years. 
The  public  agitation  in  regard  to  the  quality  of  the  milk  de- 
livered to  the  consumer  has  not  developed  by  itself  but  simply 
as  one  phase  of  the  general  demand  for  pure  foods.  Many 
milk  consumers,  especially  in  the  cities,  have  come  to  realize 
that  the  ordinary  milk  which  they  are  able  to  purchase  in  the 
market  is  not  always  what  it  should  be  from  a  sanitary  stand- 
point and  are  demanding  an  article  which  they  can  safely  use 
as  food.  As  a  result  of  this  condition  there  is  at  the  present 
time  a  limited  amount  of  milk  put  upon  the  market  which  is 
produced  under  conditions  much  more  sanitary  than  those  under 
which  the  ordinary  milk  is  produced.  This  means  an  increase 
in  the  cost  of  production  and  this  grade  of  milk  is  usually  sold 
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at  a  price  much  in  advance  of  that  asked  for  the  ordinary  milk. 
Milk  produced  under  these  conditions  is  sold  under  various 
names,  such  as  ** certified  milk/'  *' sanitary  milk/'  and  '* clin- 
ical milk."  Such  milk  is  commonly  recommended  by  phy- 
sicians who  from  time  to  time  inspect  the  farms  where  it  is 
produced  and  test  the  milk  for  its  germ  content.  Such  milk 
commonly  sells  for  a  price  so  much  higher  than  the  ordinary 
milk  that  most  people  feel  that  they  cannot  afford  to  use  it 
except  where  recommended  by  physicians  for  specific  cases  for 
the  use  of  invalids  or  for  infants.  At  the  present  time  most  of 
our  states  and  cities  have  fairly  satisfactory  laws  in  regard  to 
the  chemical  composition  of  milk  sold  within  their  territories 
and  these  laws  are  fairly  well  enforced  by  the  health  boards 
and  milk  inspectors.  This  insures  to  the  consumer  a  reason- 
ably good  quality  of  milk  so  far  as  its  chemical  composition  is 
concerned  and  the  consumer  need  have  but  little  fear  of  getting 
milk  which  does  not  come  up  to  the  local  requirements  so  far 
as  fat  and  total  solids  are  concerned.  These  same  local  author- 
ities also  very  carefully  guard  the  consumer  against  the  use  of 
chemical  preservatives  in  market  milk  within  their  jurisdiction. 
There  may  be,  and  frequently  is,  but  little  difference  so  far  as 
chemical  composition  is  concerned  between  the  ordinary  milk 
supply  and  that  sold  under  the  name  of  *'  sanitary  '*  or  *'  cer- 
tified" milk.  Both  may  be  rich  in  milk  fat  and  in  solids  and 
be  free  from  any  chemical  preservatives,  yet  one  may  be  a  per- 
fectly wholesome  food  while  the  other  is  decidedly  unwhole- 
some if  not  positively  poisonous.  The  principal  difference 
between  these  two  grades  lies  in  the  sanitary  conditions  under 
which  the  milk  has  been  produced  and  handled. 

Bacteria  content  of  market  milk, — With  the  development  of 
the  science  of  bacteriology  it  has  become  possible  to  study  the 
sanitary  condition  of  the  milk  which  is  being  daily  consumed 
as  human  food.  The  health  boards  and  other  authorities  are 
at  present  making  a  determined  effort  to  ascertain  the  real 
condition  of  the  milk  which  is  delivered  in  our  larger  cities 
and  in  many  instances  the  conditions  brought  to  light  by  these 
examinations  are  appalling.  Park*  in  New  York  found  that 
**  during  the  coldest  winter  weather  the  milk  in  New  York 

♦  The  Bacteriaft  Content  of  City  Milk.    H.  W.  Park,  Science,  Vol.  13,  1901,  p.  322. 
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City  averages  about  250,000  bacteria  per  cubic  centimeter. 
During  cool  weather  about  2,000,000  and  dupng  hot  weather 
about  5,000,000." 

Slack*  found  that  out  of  2,394  samples  of  Boston  milk,  42 
per  cent,  showed  a  germ  content  of  less  than  100,000  bacteria 
per  cubic  centimeter;  29.75  P^^  cent,  was  between  100,000 
and  500,000;  9.75  per  cent,  between  500,000  and  1,000,000; 
12.75  per  cent,  between  1,000^000  and  5,000,000;  and  5  per 
cent,  above  5,000,000.  These  counts  were  made  during  June, 
July,  August,  and  September.  The  results  of  these  tests  show 
that  71.75  per  cent,  of  all  the  samples  taken  contained  a  germ 
content  below  the  Boston  legal  limit  of  500,000  bacteria  per 
cubic  centimeter,  while  27.50  per  cent,  were  above  this  limit. 
These  figures  represented  the  milk  as  it  reached  the  city  of 
Boston. 

Connf  found  by  a  study  of  the  milk  delivered  in  the  city 
of  Middletown  that  the  germ  content  of  twenty-seven  samples 
taken  from  different  milkmen  showed  an  average  of  266,400 
bacteria  per  cubic  centimeter.  The  lowest  number  found  in 
any  sample  was  8,100  and  the  highest  2,973,800. 

Hellenst  found  by  a  study  of  market  milk  sold  in  Helsing- 
fors  that  the  milk  contained  '*  during  the  summer  from  20,000 
to  34,300,000  bacteria  per  cubic  centimeter,  the  average  being 
4,745,000,  while  in  the  winter  the  bacteria  content  ranged  from 
70,000  to  18,630,000,  and  averaged  2,111,000.  About  60  per 
cent,  of  the  summer  samples  contained  from  1,000,000  bacteria 
per  cubic  centimeter  against  35  per  cent,  in  the  winter  sam- 
ples. ' ' 

In  a  series  of  studies  ||  of  the  market  milk  sold  in  the  city  of 
Guelph,  Harrison  found  that  the  germ  content  ranged  from 
121,000  to  1,200,000  per  cubic  centimeter.  At  the  same  time 
the  milk  produced  at  the  College  dairy  ranged  from  8,000  to 
18,000  per  cubic  centimeter. 

Out  of  291  samples  §  of  milk  purchased  in  the  open  market 
of  Chicago  during  April,  May,  and  June,  1904,  Jordan  found 


♦Am.  Journal  of  Public  Hygiene,  Nov.,  1904. 

t  Report  of  Storrs  Experiment  Station,  1902-3,  p.  76. 

I  O.  V.  Hellens.  Nord.  Mejiri  Tidn.,  14.  1899. 

i'  Ontario  Agricultural  and  Experiment  Farm  Report,  1896. 

i^  Health  and  Sanitation  Committee  of  the  Civic  Federation  of  Chicago,  1904. 
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that  **  the  average  number  of  bacteria  per  cubic  centimeter  ex- 
ceeded 9,CHX),cxx>  in  April,  10,000,000  in  May,  and  18,000,000 
in  June.  The  range  in  the  different  samples  was  from  10,000 
to  74,000,000  per  cubic  centimeter.  Only  1.4  per  cent,  of  the 
total  number  of  samples  showed  less  than  50,000  bacteria  per 
cubic  centimeter. ' ' 

Individual  lots  of  milk  frequently  run  much  higher  in  bac- 
teria than  any  of  the  figures  given  here.  The  number  of  bac- 
teria per  cubic  centimeter  is  an  indication  of  the  care  under 
which  the  milk  has  been  produced  and  handled.  There  is,  on 
the  other  hand,  considerable  milk  sold  especially  in  the  smaller 
cities  which  has  a  much  smaller  germ  content  than  the  figures 
given. 

De  Schweinitz*  tested  thirty-two  samples  of  milk  taken  from 
fifteen  different  dairy  wagons  as  delivered  in  the  city  of  Wash- 
ington, D.  C.  Of  these  thirty-two  samples  one  showed  only 
about  2,500  bacteria  per  cubic  centimeter,  one  4,000,  five 
others  between  10,000  and  i§,ooo,  six  between  30,000  and 
50,000,  and  the  remainder  more  than  50,000  per  cubic  centi- 
meter, in  several  instances  running  above  115,000  bacteria  per 
cubic  centimeter. 

When  we  compare  these  large  numbers  of  bacteria  which 

^re  found  in  milk  at  the  time  it  is  delivered  to  the  consumers 

^ith  the  small  numbers  existing  in  the  milk  as  it  leaves  the 

'^^der  of  the  healthy  cow  (from  a  dozen  or  two  to  a  few  hun- 

•^  per  cubic  centimeter)  the  contamination  and  improper 

'^^tttieiit  which  takes  place  in  the  production  and  subsequent 

V&t>dling  of  the  milk  is  apparent. 

Bacterial  content  of  sanitary  milk, — In  contrast  to  the  num- 
bers found  in  ordinary  market  milk  it  is  interesting  to  note  the 
numbers  of  bacteria  found  in  the  so-called  *  *  sanitary  milk ' '  as 
it  reaches  the  consumer.  De  Schweinitz  found  that  *  *  sanitary 
milk*'  as  delivered  in  Washington  contained  a  bacterial  con- 
tent varying  from  200  to  5,006  bacteria  per  cubic  centimeter. 
Out  of  135  samples  examined  only  eleven  showed  a  bacterial 
content  of  over  5,000  per  cubic  centimeter.  As  a  result  of  his 
investigation  De  Schweinitz  makes  the  following  statement: 

*  A  Report  upon  Hxaminatioti  of  Milk.    B.  A.  De  Schweinitz,  Annual  Report  of 
Bureau  of  Animal  Industry,  1899,  p.  148. 
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*  *  The  results  of  the  exatninations  which  we  have  made  show 
that  it  is  possible  to  keep  the  bacterial  content  down  below 
50,000  per  cubic  centimeter  and  it  would  not  be  expecting  too 
much  to  demand  that  no  milk  should  be  sold  if  it  was  found  to 
contain  more  than  this  number." 

The  following  table  shows  the  bacteria  counts  from  the  milk 
produced  at  one  of  the  Walker-Gordon  farms  during  the  first 
ten  days  of  January  while  the  cows  were  in  winter  conditions 
and  during  the  first  ten  days  of  July  while  the  cows  were  in 
summer  conditions.  The  highest  number  of  bacteria  found  is 
3,200  while  on  more  than  half  of  the  days  the  milk  contained 
less  than  1,000  bacteria  per  cubic  centimeter. 


anuary  i,-         -         -         - 

anuary  2, -• 

anuary  3, 

anuary  4. 

anuary  5,  -         -• 

anuary  6, 

anuary  7, 

anuary  8, 

anuary  9, 

anuarv  10. 1.600 


600 
3,200 

600 
1,200 

350 
200 
1,100 
400 
700 


uly  I, 
uly  2, 

uly  3. 

uly  4, 

uly  5. 
uly  6, 
uly  7, 
uly  8, 
uly  9, 
uly  10, 


525 

1.050 

125 

2.450 
1,250 

475 
2,100 

1.350 
400 

425 


Milk  produced  at  the  Briarcliff  dairy  farm  showed  the  fol- 
lowing bacterial  counts  for  a  period  of  three  weeks: 


i 


Week  ending  A  ugusi  28: 

Herd  sample, 

Barn  B.        -  - 

Barn  C.       -  -        • 

Barn  D.       -  - 

Barn  E,        -  - 

Bam  F,        -  -        • 


35,000 
3.350 

36,500 
8,900 

1,750 
3,9SO 
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Week  ending  September  4: 

Bam  B, 21,000 

Barn  C, 18,400 

Barn  D, 4,100 

Barn  E,       -        -        -        - 1.500 

Bam  F, 2,100 

Week  ending  September  11: 

Herd  sample,       ---------  6,100 

Barn  B, 13,000 

Bam  C, 16,000 

Bam  D, 11,900 

Barn  E, 17,600 

Barn  F, 12,900 

It  is  Stated  that  these  numbers  run  considerably  higher  than 
the  normal  because  of  the  fact  that  the  barns  were  being  filled 
with  hay  thus  causing  considerable  dust  during  this  period. 
This  would  seem  to  be  the  case  in  view  of  the  fact  that  a 
week's  record  during  the  winter  showed  the  following  results: 

Herd  sample, 3»i50 

Bam  B, 950 

Barn  C, 300 

Bam  E, -  1,500 

Bam  F, -  1,200 

These  tests  were  made  by  the  New  York  Medical  Society 
after  the  milk  reached  the  city. 

The  following  week's  record  shows  the  germ  content  of  the 
milk  produced  at  Vine  Hill  farm: 

June  20, 1,140 

June  21, 4,320 

June  22,  - 200 

June  23, 2,940 

June  24, 630 

June  25, 2,340 

June  26, -----  2,640 

The  following  figures  illustrate  the  germ  content  of  the  milk 
produced  by  the  Purity  Milk  Co.  being  plated  for  bacteria  at 
the  time  it  was  delivered  to  the  consumer  when  from  eighteen 
to  twenty-four  hours  old.  The  figures  here  given  represent 
ten  consecutive  counts  taken  at  random  from  a  year's  record. 

12 
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The  first  column  represents  the  milk  from  their  new  improved 
stables  while  the  second  column  shows  the  results  obtained  in 
ordinary  old  barns  which  were  cleaned  up  and  whitewashed 
and  where  intelligent  care  was  used  in  the  production  and 
handling  of  the  milk. 

New  Bam.  Old  Barn. 

December  4. 200  410 

December  5, 170  385 

December  8, 247  463 

December  10, 397  506 

December  11, 150  8,565 

December  14, 165  974 

December  16, 460  1.237 

December  19, 350  833 

December  22, 447  893 

December  29, 145  865 

Average, 273  1,513 

The  comparatively  low  numbers  of  bacteria  found  in  these 
'*  sanitary  *'  milks  at  the  time  of  delivery  shows  beyond  a  ques- 
tion that  it  is  possible  to  supply  to  the  consumer  milk  which 
carries  a  relatively  low  bacterial  content.  The  question  is  at 
once  forced  upon  us  as  to  the  cause  of  the  great  difference  in 
numbers  between  "sanitary*'  and  ordinary  milk  and  at  what 
point  in  the  production  or  handling  the  greater  contamination 
takes  place.  Most  of  the  bacterial  studies  made  of  market  milk 
have  been  made  in  the  large  cities  after  the  milk  has  been 
shipped  long  distances  and  is  of  considerable  age.  Compar- 
atively little  study  has  been  made  of  -the  germ  content  of  ordi- 
nary milk  as  produced  by  the  farmer  and  delivered  to  the  local 
consumer  or  the  shipping  station  for  transportation  to  the  larger 
cities.  In  order  to  improve  the  sanitary  quality  of  our  market 
milk  it  is  necessary  to  know  the  points  at  which  the  contami- 
nation and  improper  care  take  place.  Believing  that  it  is  nec- 
essary to  have  more  data  concerning  the  condition  of  the  milk 
as  it  leaves  the  producer  in  order  to  locate  the  essential  points 
of  contamination  this  Station  has  for  the  past  two  years  spent 
considerable  effort  in  determining  the  actual  bacterial  and  san* 
itary  condition  of  the  milk  as  produced  and  delivered  by  indi- 
i  vidual  dairymen. 
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The  results  given  in  this  paper  were  obtained  from  samples 
taken  from  the  milk  of  individual  producers  as  it  was  delivered  to 
the  shipping  station  from  which  it  was  sent  to  Providence,  R.  I. 

METHOD  OP  THESE  EXPERIMENTS. 

As  already  stated  the  milk  used  in  these  experiments  was 
obtained  from  the  individual  producers  as  it  was  delivered  to 
the  shipping  station  each  morning.  This  work  was  made  pos- 
sible through  the  kindness  and  cooperation  of  the  Providence 
Dairy  Co.  at  whose  plant  the  samples  were  taken.  As  each 
man's  milk  was  received  at  the  station  his  night's  and  morn- 
ing's milk  was  thoroughly  mixed  and  a  sample  taken.  At  this 
time  the  temperature  of  the  milk  was  taken  and  also  the  lac- 
tometer reading  which  was  later  used  for  computing  the  total 
solids.  A  small  laboratory  for  bacteriological  work  was  fitted 
up  in  the  building  and  as  soon  as  samples  were  obtained  they 
were  carried  to  this  room  where  plate  cultures  were  at  once 
made.  For  this  work  the  culture  media  used  was  the  milk 
sugar  litmus  gelatin  which  we  commonly  use  for  our  milk 
work  where  a  di£Perentiation  of  species  is  desired.  Three  dif- 
ferent dilutions  were  used  for  each  sample  of  milk,  duplicate 
plates  of  each  dilution  being  made.  The  results  given,  there- 
fore, represent  the  average  from  the  six  plates  made.  At  the 
beginning  of  this  work  it  was  difficult  to  use  dilutions  which 
would  give  us  the  proper  number  of  colonies  per  plate,  but 
after  each  man's  milk  had  been  plated  a  few  times  we  were 
able  to  settle  upon  certain  dilutions  for  his  milk  which  gave 
quite  satisfactory  results  in  each  case.  It  was  found  necessary 
to  use  di£Perent  dilutions  for  the  different  men  inasmuch  as  the 
germ  content  of  the  milk  of  the  different  producers  varied 
so  greatly.  After  plating  the  day's  samples  the  plates  were 
brought  to  the  Station  laboratory  for  incubation.  Samples  of 
the  milk  were  also  brought  to  the  laboratory  for  determining 
the  butter-fat  and  the  keeping  quality.  The  latter  was  deter- 
mined by  keeping  the  samples  under  uniform  conditions  until 
they  reached  the  laboratory  when  they  were  placed  in  a  con- 
stant temperature  of  20®  C.  and  the  time  of  curdling  noted. 
From  the  samples  brought  to  the  laboratory  notes  were  taken 
on  the  amount  of  insoluble  dirt  contained  in  the  milk.  Owing 
to  the  amount  of  work  involved  in  making  quantitative  dirt 
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determinations  it  was  impossible  to  determine  the  dirt  by  this 
method  where  so  many  samples  were  handled  each  day.  An 
arbitrary  scale  for  determining  the  dirt  was  therefore  adopted. 
By.  this  method  each  sample  of  milk  was  marked  according  to 
the  dirt  which  was  visible  in  the  bottom  of  the  sample  bottle 
after  it  had  stood  a  certain  length  of  time.  The  scale  used  ran 
from  I  to  7.  A  sample  containing  a  very  slight  amount  of 
sediment  was  marked  i;  one  containing  slightly  more  was 
marked  2;  still  more  3,  and  so  on  up  the  scale,  7  indicating 
samples  containing  the  greatest  amount  of  dirt.  These  figures, 
as  will  be  seen,  represent  the  relative  amount  of  visible  dirt 
which  the  different  samples  contained  and  are  valuable  simply 
as  a  means  of  comparison.  In  certain  cases  centrifugal  tests 
were  made  to  determine  the  amount  of  dirt,  and  in  certain 
others  the  weight  of  the  dried  dirt  was  determined  by  the 
method  described  in  Bulletin  No.  25  of  this  Station,  page  10. 
These  results  will  be  given  later  in  connection  with  certain 
other  data.  It  was  found  that  the  marks  given  on  the  basis  of 
the  above  arbitrary  scale  compared  very  closely  with  the  actual 
amoutits  of  dirt  determined  by  weight.  It  is  believed,  there- 
fore, that  this  method  gives  a  fairly  accurate  basis  for  compar- 
ison of  the  dirt  which  the  milk  contained. 

After  the  plates  had  been  incubated  in  the  laboratory  for 
six  days  at  20*^  C.  they  were  studied  and  the  following  deter- 
minations made: 

1.  The  total  number  of  bacteria  present. 

2.  The  number  of  acid  producing  bacteria. 

3.  The  number  of  rapid  liquefying  bacteria. 

4.  The  number  of  slow  liquefying  bacteria. 

5.  The  species  or  types  comprising  the  greater  part  of  the 
organisms  present. 

After  these  facts  were  ascertained  the  percentage  of  acid  pro- 
ducing bacteria  and  the  percentage  of  liquefiers  taking  the  two 
groups  together  was  also  determined. 

It  will  be  readily  understood  that  in  order  to  give  the  results 
of  such  a  line  of  experiments  it  will  be  necessary  to  use  a  vast 
number  of  figures.  In  fact  it  is  practically  impossible  to  pre- 
sent the  data  thus  obtained  in  any  other  than  in  tabular  form. 
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While  certain  parts  of  the  data  might  be  condensed  into  a 
smaller  number  of  tables  such  tables  would  not  bring  out  the 
real  conditions  of  the  milk  which  would  be  shown  in  the  com- 
plete tables  in  the  form  that  they  are  given  in  the  following 
pages.  One  of  the  special  purposes  of  this  investigation  is  to 
show  the  exact  condition  from  day  to  day  of  the  milk  of  the 
different  producers  so  far  as  the  temperature,  solids,  fat,  dirt, 
and  germ  content  are  concerned  together  with  the  nature  of 
the  bacteria  present.  It  is  manifestly  impossible  to  bring  out 
these  facts  in  detail  in  connection  with  each  man's  milk  in  any 
other  way  than  by  giving  the  complete  data  in  tabular  form. 
In  view  of  these  facts  the  writer  feels  justified  in  presenting  in 
this  article  the  unusually  large  number  of  tables.  He  is,  how- 
ever, aware  of  the  fact  that  to  the  average  reader  figures  make 
dry  reading  and  frequently  prevent  a  man  from  reading  an 
article  which  he  might  otherwise  read;  but  in  view  of  the  fact 
that  this  report  finds  its  way  into  the  hands  of  scientific  men 
who  want  the  facts  as  they  are,  the  complete  tables  will  be 
given  with  such  explanation  as  it  seems  desirable  to  make. 
In  connection  with  each  table  only  certain  special  features  will 
be  discussed  while  the  facts  which  remain  more  or  less  constant 
throughout  the  series  together  with  certain  general  conclusions 
will  be  left  for  discussion  toward  the  end  of  the  report.* 

In  all,  the  milk  of  thirty  different  producers  was  studied  in 
this  investigation  and  the  results  of  the  chemical  and  bacterio- 
logical analyses  of  the  milk  of  these  thirty  producers  are  given 
in  detail  in  the  following  pages. 

PRODUCERS  GROUPED  ACCORDING  TO  GERM  CONTENT 

OF  MILK. 

It  was  found  that  there  was  a  great  difference  in  the  num- 
bers of  bacteria  contained  by  the  milk  of  the  different  men  and 
on  the  basis  of  the  total  germ  content  it  will  be  possible  to 
group  somewhat  the  results  of  the  analyses  from  the  different 
producers.  This  will  in  some  measure  simplify  the  discussion. 
In  group  I  are  placed  all  those  producers  whose  milk  contained 


*In  this  report  only  the  chemical  and  bacteriological  results  of  the  analyses  will  be 
discussed.  The  conditions  surrounding  the  production  and  handling  of  the  milk  will 
be  reserved  for  a  separate  discussion  which  will  be  published  later.  A  discussion  of 
the  types  and  species  of  bacteria  found  in  the  milk  of  the  different  producers  is  also 
reserved  for  a  separate  report. 
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an  average  of  less  than  100,000  bacteria  per  cubic  centimeter; 
group  2  contains  those  where  the  bacteria  averaged  between 
100,000  and  500,000  per  cubic  centimeter;  group  3  contains 
those  producers  where  the  bacteria  averaged  between  500,000 
and  1,000,000  per  cubic  centimeter;  group  4  includes  the  re- 
sults of  those  men  where  the  average  is  between  1,000,000  and 
2,000,000  bacteria,  while  in  group  5  are  placed  all  those  pro- 
ducers whose  average  was  above  2,000,000  bacteria  per  cubic 
centimeter. 

Discussion  0/ group  i, — This  group  contains  the  results  ob- 
tained from  the  milk  of  those  men  where  the  average  number 
of  bacteria  per  cubic  centimeter  is  below  100,000  for  the  whole 
series  of  tests.  The  milk  of  but  two  producers  comes  within 
this  group. 

In  Table  25  it  will  be  seen  that  the  lowest  number  of 
bacteria  which  the  milk  of  producer  No.  i  contained  was  6,830 
while  the  largest  number  on  any  day  was  106,300  giving  an 
average  for  the  whole  series  of  tests  of  61,660  bacteria  per 
cubic  centimeter.  The  percentage  of  acid  organisms  varied 
from  10  per  cent,  on  November  4  to  51  per  cent,  on  December 
20,  the  average  percentage  being  35.7.  While  the  numbers 
of  bacteria  in  this  man's  milk  are  the  lowest  of  any  of  the 
thirty  the  insoluble  dirt  ran  compatively  high  varying  from  3 
to  6  in  the  scale  adopted  with  an  average  of  4.5.  This  rela- 
tion between  the  dirt  and  the  bacteria  is  an  exception  to  the 
normal  condition.  It  seems  doubtful  if  milk  with  that  amount 
of  dirt  could  be  held  with  so  low  a  number  of  bacteria  without 
the  aid  of  preservatives.  This  seems  especially  probate  inas- 
much as  the  temperature  of  the  milk  was  not  below  the  aver- 
age. The  milk  was  not  tested  for  preservatives  and  this  point 
cannot  be  definitely  stated.  With  this  one  exception  the  milk 
which  contained  relatively  low  numbers  of  bacteria  showed  also 
relatively  small  amounts  of  insoluble  dirt. 

In  Table  26  it  will  be  seen  that  the  lowest  number  of 
bacteria  found  in  the  milk  of  producer  No.  2  is  6,580  while 
the  highest  number  is  663,750,  the  average  for  the  whole  series 
of  tests  being  81,650.  The  percentage  of  acid  bacteria  varied 
from  o  on  November  i  to  86  on  March  7,  with  an  average  of 
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34.3  per  cent.  The  stable  where  this  milk  was  produced  was 
probably  the  least  expensive  in  structure  of  any  of  the  thirty 
barns  studied,  the  stable  being  built  simply  as  a  lean-to  on  the 
end  of  the  hay  barn  and  constructed  of  cheap  lumber.  This 
stable  was,  however,  the  cleanest  of  the  entire  series.  The 
stables  were  kept  in  good  condition  and  the  cows  thoroughly 
groomed  and  clean.  At  milking  time  the  udders  were  wiped 
with  a  dry  cloth  and  considerable  care  taken  to  prevent  dirt 
from  falling  into  the  milk.  This  fact  is  also  clearly  shown  by 
the  figures  representing  the  dirt  content  as  given  in  the  table. 
It  will  be  seen  by  these  figures  that  the  milk  never  went  above 
the  scale  of  3  and  was  usually  either  i  or  2.  This  milk  aver- 
aged as  clean  as  the  milk  of  any  of  the  thirty  producers. 

The  stable  of  producer  No.  i  is  located  at  the  side  of  the 
bam  floor  and  is  in  fairly  good  condition.  This  is  one  of  the 
best  type  of  stables  found.  While  the  stable  is  in  some  re- 
spects better  in  arrangement  than  that  of  producer  No.  2  the 
cows  were  not  so  well  cared  for  and  less  care  was  taken  to  pre- 
vent dirt  from  getting  into  the  milk.  It  is  evident  that  the 
difference  in  care  at  milking  time  accounts  for  the  difference  in 
the  amount  of  dirt  contained  in  the  milk  of  these  two  men. 

Discussion  of  group  2, — All  of  the  producers  whose  milk  con- 
tained an  average  germ  content  greater  than  100,000  and  less 
than  500,000  per  cubic  centimeter  are  included  in  this  group. 
More  producers  come  within  this  group  than  any  other,  there 
being  eleven  or  36.6  per  cent,  of  the  entire  number  whose  milk 
was  examined.  There  is  considerable  range  in  the  germ  con- 
tent of  the  milk  of  the  different  men  which  are  grouped  to- 
gether here.  The  lowest  average  is  that  of  producer  No.  3 
given  in  Table  27,  this  average  being  105,800  bacteria  per 
cubic  centimeter.  From  this  the  average  for  the  different  men 
increases  until  we  reach  producer  No.  13,  Table  37,  whose 
average  for  the  entire  series  of  experiments  is  458,500  bacteria 
per  cubic  centimeter  of  milk. 
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As  would  be  expected  the  number  of  bacteria  found  in  the 
milk  of  the  different  producers  varies  considerably  from  day 
to  day  as  a  result  of  variation  in  the  conditions  of  cleanliness 
in  obtaining  and  handling  the  milk  for  any  given  day.  A 
study  of  Tables  27  to  37,  however,  shows  that  the  increase  in 
the  average  for  each  man  is  caused  by  a  fairly  constant  increase 
in  the  numbers  in  the  several  experiments.  In  other  words, 
those  men  whose  milk  shows  the  higher  average  for  the  entire 
series  also  shows  the  higher  number  in  the  majority  of  the 
daily  tests.  While  this  is  true  in  general  there  are  a  few  ex- 
ceptions. For  example,  in  Table  29  the  number  of  bacteria 
normally  found  in  the  milk  is  no  greater  than  the  numbers 
found  in  Table  27,  the  greater  average  in  this  case  being  due 
to  the  extremely  high  germ  content  of  the  milk  on  November 
II.  In  most  cases,  however,  the  average  represents  the  nor- 
mal condition  of  the  milk  of  each  producer. 

Acid  Producing  Bacteria. — A  study  of  the  acid  organisms  in 
this  group  of  tables  shows  that  there  is  perhaps,  even  a  greater 
variation  in  the  numbers  of  acid  bacteria  from  day  to  day  than 
there  is  in  the  total  numbers  of  bacteria.  The  number  of  acid 
bacteria  found  in  any  sample  of  milk  seems  to  bear  no  direct 
relation  to  the  total  number  of  bacteria  which  the  milk  con- 
tained. This  is  shown  both  in  the  daily  tests  for  the  different 
producers  and  also  in  the  average  of  the  acid  bacteria  for  the 
entire  series  of  samples  from  each  man.  Not  only  do  the  ac- 
tual numbers  of  acid  bacteria  vary  greatly  from  day  to  day  but 
the  percentages  also  vary  between  wide  limits,  not  infrequently 
there  being  less  than  i  per  cent,  of  acid  bacteria  while  the 
same  man's  milk  may  on  another  day  contain  over  90  per  cent, 
regardless  of  the  total  number  of  bacteria  found  in  the  milk. 
There  seems  to  be  no  constant  relation  between  the  per  cent, 
of  add  bacteria  andf  the  total  number  of  organisms  contained  in 
the  different  samples.  It  has  already  been  brought  out  in  a 
previous  publication  by  this  Station  that  the  keeping  quality 
of  milk  is  not  wholly  dependent  either  upon  the  total  number 
of  bacteria  or  the  percentage  of  acid  organisms  which  it  con- 
tains. The  species  of  organisms  is  of  greater  importance  than 
the  actual  number  from  the  standpoint  of  its  keeping  qualities. 
The  same  condition  is  shown  very  strikingly  in  these  tables 


I90  STORRS  AGRICULTURAL  EXPERIMENT  STATION. 

but  while  the  percentage  of  acid  organisms  bears  no  close  re- 
lation to  the  length  of  time  which  the  milk  will  keep  there  does 
exist  a  fairly  uniform  relation  between  the  percentage  of  acid 
bacteria  and  the  amount  of  dirt  which  the  milk  contains.  A 
study  of  these  tables  reveals  the  fact  that  a  high  dirt  content 
normally  goes  with  a  high  percentage  of  acid  bacteria  while  a 
low  dirt  content  is  commonly  accompanied  by  a  low  percentage 
of  acid  organisms.  While  this  relation  is  not  always  uniform 
and  while  many  exceptions  may  be  found,  this  seems  to  be  a 
moral  condition.  This  condition  is  what  would  naturally  be 
expected  since  the  acid  organisms  which  commonly  sour  milk 
are  introduced  from  external  sources  with  the  dirt  and  dust 
which  gain  access  to  the  milk.  It  is  very  natural,  therefore, 
that  a  fairly  uniform  relation  should  exist  between  the  amount 
of  dirt  and  the  percentage  of  acid  organisms  contained  in  the 
milk.  It  must  be  borne  in  mind  that  a  portion  of  the  dirt 
contamination  of  the  milk  had  gone  into  solution  and  does  not 
appear  in  the  figures  representing  the  relative  dirt  content  in 
these  tables.  It  is  probable  that  the  relation  between  the  dirt 
content  and  the  percentage  of  acid  organisms  would  be  more 
uniform  if  the  actual  total  dirt  contamination  were  determined. 
While  it  is  not  the  purpose  of  this  article  to  discuss  the  condi- 
tions under  which  the  milk  was  produced,  it  may  be  said  here 
that  the  stable  conditions  bear  a  fairly  direct  relation  to  the 
amount  of  dirt  and  the  numbers  of  bacteria  found  in  the  milk 
of  the  different  producers.  The  construction  of  some  of  the 
stables  is  fairly  good  and  with  more  care  in  the  management  a 
much  better  quality  of  milk  might  be  produced.  A  few  of  the 
stables  in  this  group  were  of  rather  bad  construction  for  the 
purpose  of  producing  a  good  grade  of  milk. 

Discussion  of  group  s . —  This  group  contains  the  milk  from 
those  farms  where  the  germ  content  for  the  entire  series  of 
tests  was  between  500,000  and  1,000,000  bacteria  per  cubic 
centimeter.  The  milk  of  but  two  producers  comes  in  this 
group.  The  principal  difference  between  the  milk  given  in 
these  tables  and  that  given  in  the  preceding  group  of  tables 
lies  in  the  greater  germ  content.  It  will  be  seen  in  Table  38 
in  the  column  marked  "Total  bacteria*'  that  the  variation 
from  day  to  day  is  very  marked.     The  lowest  number  which 
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the  milk  contained  on  any  day  iis  26,870  on  December  2d. 
From  this  relatively  low  number  the  germ  content  runs  up  to 
2,831,000  on  September  16.  This  is  a  higher  number  than 
was  found  in  any  of  the  samples  in  either  group  i  or  2.  The 
percentage  of  acid  organisms  is  also  higher  in  this  case  than 
^ny  of  those  discussed  up  to  this  point.  The  variation  in  the 
percentage  of  acid  organisms  runs  from  16  up  to  99  while  the 
average  for  the  entire  series  of  experiments  is  58.4  per  cent. 
This  increase  in  the  proportion  of  acid  organisms  indicates  that 
the  milk  was  either  quite  old  or  else  had  been  kept  at  such 
warm  temperatures  that  the  bacteria  had  multiplied  with  great 
rapidity  by  the  time  the  milk  was  delivered.  In  fact  the  milk 
of  this  producer  was  not  infrequently  sour  when  delivered  and 
was  rejected  by  the  shippers.  Producer  No.  15  stopped  send- 
ing his  milk  to  the  shipping  station  after  a  few  samples  had 
been  obtained.  The  figures  given  in  Table  39  present  no 
striking  features  worthy  of  discussiotrat  this  point.  The  aver- 
age germ  content  of  his  milk  places  it  in  this  group.  The  dirt 
content  is  rather  high,  the  average  percentage  of  acid  organ- 
isms is  lower  than  for  many  of  the  other  men.  As  already 
stated  the  chief  difference  in  regard  to  these  two  producers  is 
the  somewhat  greater  germ  content  than  is  found  in  the  pre- 
ceding groups. 

Discussion  of  group  4., —  In  this  group  are  placed  the  results 
obtained  from  the  milk  which  showed  an  average  number  of 
bacteria  between  1,000,000  and  2,000,000  per  cubic  centimeter. 
The  milk  of  seven  men  comes  within  these  limits.  .This  is 
23.3  per  cent,  of  the  entire  number  of  producers  whose  milk 
was  being  studied.  The  milk  of  these  men  was  delivered  at 
the  shipping  station  at  the  same  time  as  that  contained  in  the 
preceding  groups.  The  increased  germ  content  must,  there- 
fore, be  due  .to  some  other  cause  than  the  greater  age  of  the 
milk.  This  cause  is  manifestly  the  difference  in  conditions 
under  which  the  milk  was  produced  and  handled.  A  study  of 
the  total  numbers  as  given  in  the  different  tables  in  this  group 
shows  a  large  variation  from  day  to  day  and  in  some  cases 
the  germ  content  was  relatively  very  low,  being  as  low  as 
6,169  on  November  i8.  Table  40.  On  December  20  the 
milk  of  the  same  man  showed  a  germ  content  of  considerably 
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over  9,000,000  bacteria  per  cubic  centimeter.  In  the  majority 
of  tests  as  shown  in  this  group  of  tables  the  germ  content  aver- 
ages materially  higher  than  was  found  in  the  earlier  groups 
and  the  average  given  in  connection  with  each  table  represents 
fairly  well  the  general  bacterial  condition  of  the  milk  of  the 
given  producer.  The  average  percentage  of  acid  organisms  in 
this  group  is  considerably  higher  than  was  found  in  the  preceding 
groups.  This  indicates  that  at  least  a  portion  of  the  increase 
in  total  germ  content  is  due  to  the  rapid  development  of  the  acid 
bacteria  in  the  milk.  The  dirt  content  of  some  of  the  samples 
is  rather  high  while  on  the  other  hand  some  of  the  samples 
were  among  the  cleanest  ones  found,  the  average  for  the  group 
being  practically  the  same  as  for  group  2.  It  is  evidenf  from 
this  that  the  increase  in  bacteria  is  not  due  in  this  case  to  a 
greater  dirt  contamination  and  must,  therefore,  be  attributed 
to  the  rapid  development  of  the  acid  bacteria. 

Discussion  of  group  5, — This  group  includes  the  milk  from 
those  farms  where  the  average  germ  content  was  above  2,000,- 
000  bacteria  per  cubic  centimeter,  the  milk  from  eight  farms 
exceeded  this  number  and  is  therefore  included  in  this  group. 
This  is  26.6  per  cent,  of  the  whole  number  of  farms  from 
which  milk  was  studied.  The  smallest  average  number  of 
bacteria  for  the  milk  of  any  of  the  men  included  in  this  group 
is  2,745,000  as  shown  in  Table  47.  The  lowest  test  for  this 
man  is  220,000  on  March  23,  while  his  highest  test  occurred 
on  January  i,  when  his  milk  contained  19,920,000  bacteria 
per  cubic  centimeter.  The  milk  of  producer  No.  30  has  the 
highest  average  bacterial  content.  The  results  obtained  from 
his  milk  are  given  in  Table  54,  where  the  average  is  shown  to 
be  19,174,000.  The  germ  content  of  this  milk  did  not  fall 
below  1,000,000  in  any  test  and  the  highest  point  was  reached 
on  October  1 1 ,  when  the  milk  contained  the  enormous  number 
of  over  88,000,000  bacteria  per  cubic  centimeter.  This  is  the 
highest  number  found  in  any  of  the  tests. 

The  high  percentage  of  acid  producing  bacteria  found  in  the 
milk  of  this  group  is  very  noticeable,  it  being  much  higher  in 
this  group  than  in  any  of  the  preceding  groups.  In  individ- 
ual experiments  the  acid  producing  organisms  not  infrequently 
constitute  as  high  as  99  per  cent,  of  all  the  organisms  present 
in  the  milk. 
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The  milk  in  this  group  also  contains  a  higher  average  amount 
of  insoluble  dirt  than  does  that  of  any  of  the  preceding  groups. 
The  facts  shown  in  these  tables  are  sufficient  to  portray  very 
clear.ly  the  conditions  surrounding  the  production  and  subse- 
quent handling  of  this  milk.  The  construction  of  many  of 
the  stables  was  entirely  unsuited  for  the  production  of  good 
milk.  In  many  cases  there  were  no  windows  in  the  stable  for 
letting  in  light  and  no  drop  behind  the  cows.  The  cows  them- 
selves were  badly  covered  with  filth  and  the  entire  surround- 
ings were  wholly  unfitted  for  the  production  of  any  article 
intended  for  human  food.  As  stated  earlier  in  this  report  the 
relation  between  stable  conditions  and  the  quality  of  the  milk 
will  be  discussed  in  another  report  and  need  not  be  dwelt  upon 
here. 

GENERAL   DISCUSSION. 

The  Total  Bacteria, — It  is  only  during  the  past  few  years 
that  the  question  of  the  wholesomeness  of  milk  has  received 
any  consideration  on  the  part  of  those  having  in  charge  the 
health  of  the  people,  except  as  its  wholesomeness  might  be 
affected  by  the  use  of  chemicals  in  preserving  the  milk.  Now 
that  it  is  definitely  known  that  some  of  the  most  serious  of 
human  diseases  are  sometimes  spread  by  the  disease  producing 
organisms  being  carried  in  milk  attention  is  being  turned  to 
the  conditions  under  which  market  milk  is  produced.  Thus 
far  most  of  the  bacteriological  work  with  milk  has  been  done 
by  city  physicians  upon  milk  after  it  has  reached  the  city. 
Much  of  this  milk  is  shipped  long  distances  and  is  many  hours 
old  when  the  sample  is  taken  so  that  the  results  do  not  neces- 
sarily represent  even  approximately  the  bacterial  conditions  of 
the  milk  as  it  left  the  producer.  The  results  given  in  this 
paper  on  the  contrary  represent  the  bacterial  condition  of  the 
milk  as  it  was  actually  delivered  each  day  by  the  individual 
producers  and  the  conditions  must  be  due  to  methods  of  pro- 
duction and  not  to  changes  which  have  takfn  place  during 
transportation.  What  the  condition  of  this  milk  would  be  by 
the  time  it  reached  the  city  and  was  delivered  to  the  consumer 
one  can  only  imagine.  In  fact  it  was  found  fo  be  impossible 
to  keep  most  of  this  milk  sweet  long  enough  to  get  it  to  the 
city  even  when  placed  in  cars  and  iced  as  soon  as  received.     It 
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was  found  necessary  to  pasteurize  it  before  shipping  to  the 
city.  It  was  also  run  through  a  separator  in  order  to  remove  a 
portion  of  the  insoluble  filth.  If  the  total  bacteria  found  in 
these  milks  be  compared  with  the  figures  given  in  the  fore  part 
of  this  article  for  the  bacterial  content  of  market  milk  as  ex- 
amined in  the  cities  it  will  be  seen  that  many  of  these  milks 
were  in  worse  condition  when  delivered  to  the  shipping  station 
than  the  average  milk  is  when  it  reaches  the  cities.  It  must 
not  be  supposed,  however,  that  the  figures  given  in  this  paper 
represent  the  average  quality  of  Connecticut  milk.  On  the 
contrary  it  is  probable  that  they  represent  about  the  worst 
quality,  from  a  sanitary  standpoint,  of  any  milk  produced  in 
the  state.  This  is  due  to  the  fact  that  the  producers  are  largely 
foreigners  who  are  unfamiliar  with  the  necessary  methods  for 
and  ignorant  of  the  importance  of  producing  milk  of  low  dirt 
and  bacterial  content.  The  examination  of  milk  of  some  other 
sections  shows  that  many  of  our  dairymen  are  producing  and 
delivering  to  the  consumers  milk  which  is  of  excellent  quality 
as  determined  by  the  dirt  and  bacterial  content. 

The  principal  value  of  the  tables  in  this  report  lies  in  the  fact 
that  they  show  the  actual  daily  condition,  of  each  man's  milk 
together  with  the  limits  between  which  variations  take  place. 
The  averages  are  of  far  less  value  than  are  the  individual  ex- 
periments since  they  seldom  tell  more  than  a  part  of  the  truth 
and  in  some  cases  are  actually  misleading.  Yet  for  those  who 
do  not  care  to  study  the  individual  experiments  a  summary 
table  is  inserted  here  which  gives  in  a  condensed  form  the 
averages  for  the  foregoing  tables.  This  summary  table  is  fol- 
lowed by  a  chart  showing  the  relative  average  bacterial  content 
of  the  milk  from  the  thirty  different  producers. 

Chemical  CompoHHon  of  the  Milk. — As  was  stated  in  the 
early  part  of  this  paper  the  percentage  of  fat  in  each  sample  of 
milk  tested  was  determined  by  the  Babcock  method.  The 
uniformly  high  fat  content  of  the  milk  may  be  easily  seen 
by  a  study  of  the  various  tables  while  the  average  for  each 
producer  is  given  in  Table  55.  Out  of  the  thirty  producers 
whose  milk  was  tested  the  lowest  average  for  any  man  is  3.5 
percent,  for  producer  No.  21,  and  this  is  considerably  above 
the  legal  standard  as  set  by  the  State  Experiment  Station  at 
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New  Haven.  This  is  the  only  producer  whose  milk  averaged 
below  4  per  cent,  in  fat  and  seven  averaged  above  5  per  cent. 
No.  4  being  as  high  as  5.6  for  the  entire  series  of  tests.  In 
the  entire  series  but  four  individual  tests  fell  below  the  standard 
of  3.25.  These  all  occurred  in  the  milk  of  one  man,  producer 
No.  21,  and  it  will  be  seen  that  these  figures  are  in  strong  con- 
trast to  his  average  test.  His  other  tests  were  high  enough 
to  bring  his  final  average  up  to  4.9  per  cent. 

For  solids,  not  fat,  the  milk  of  these  thirty  producers  all  aver- 
aged above  the  standard  of  8.50.  More  than  haU  of  the  pro- 
ducers averaged  above  9  per  cent,  for  the  solids,  not  fat.  In 
the  entire  series  of  experiments  but  fifteen  individual  tests  fell 
below  the  standa«rd.  This  is,  of  course,  a  very  small  percent- 
age of  the  entire  number  of  samples  tested.  The  milk  of  all 
of  these  men  averaged  considerably  above  the  standard  of  12 
per  cent,  for  total  solids,  the  lowest  average  being  12.40  for 
producer  No.  21.  Only  two  men  had  an  average  below  13 
per  cent,  while  eight  were  above  14  per  cent,  and  one  was 
slightly  over  15  per  cent.  In  the  entire  series  only  one  sample 
of  milk  showed  a  total  solids  below  the  standard  of  12  per  cent. 
This  is  an  excellent  showing  for  the  chemical  qualities  of  this 
lot  of  milks. 

It  is  a  striking  fact  that  the  dirt  content  increases  quite  uni- 
formly with  the  increase  of  bacteria.  This  is  true  if  we  con- 
sider the  averages  for  the  different  groups  of  producers,  the 
dirt  content  increasing  quite  uniformly  with  the  exception  of 
group  4  which  is  somewhat  below  groups  2  and  3.  Some  of 
the  milk  in  this  group  was  comparatively  clean  while  the  num- 
bers of  bacteria  ran  high.  It  is  evident  that  the  large  numbers 
of  bacteria  were  due  in  many  cases  to  the  temperature  at  which 
the  milk  was  kept  rather  than  to  contamination  through  insol- 
uble dirt.  In  spite  of  this  general  relation  between  the  dirt 
and  the  number  of  bacteria  there  is,  however,  great  lack  of 
uniformity  in  the  tests  of  any  individual  producer.  At  the 
same  time  that  the  bacterial  and  dirt  content  increases  with 
the  different  groups  the  keeping  qualities  of  the  milk  uniformly 
decrease,  there  being  an  average  difference  between  the  first 
and  fifth  groups  of  ten  hours  in  the  keeping  quality  of  the 
milk.  Judged  from  the  chemical  standpoint  alone  all  of  the 
milk  of  these  producers  must  be  considered  of  excellent  quality 
but  when  the  dirt  contamination  and  the  numbers  of  bacteria 
are  taken  into  account  it  is  apparent  that  much  of  this  milk  is 
of  very  inferior  quality. 
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METEOROLOGICAL  OBSERVATIONS  AT  STORRS, 

AND  GENERAL  WEATHER  AND 

CROP  REVIEW. 
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For  the  sixteen  years  preceding  1904  this  Station  kept  con- 
tinuous weather  records,  making  observations  three  times  each 
day  in  accordance  with  the  directions  of  the  U.  S.  Weather 
Bureau.  The  results  of  these  records  have  been  given  each 
year  in  the  annual  report.  This  work  was  carried  on  at  a  cost 
of  considerable  labor  and  expense  on  the  part  of  the  Station. 
At  the  beginning  of  1904,  after  consultation  with  the  New 
England  section  of  the  Weather  Bureau,  it  was  deemed  advis- 
able to  omit  a  part  of  the  observations  formerly  recorded  by 
this  Station.  It  has  been  found  by  the  Weather  Bureau  that 
temperature  observations  taken  three  times  daily  are  not  nee-, 
essary  in  order  to  get  a  fairly  correct  idea  of  temperature  con- 
ditions. The  only  data  now  required  by  the  Weather  Bureau 
of  its  voluntary  observers  consists  of  the  daily  maximum  and 
minimum  temperature  readings  and  a  record  of  the  precipita- 
tion. This  Station  has,  therefore,  during  the  past  year,  re- 
corded only  the  maximum  and  minimum  temperatures  each 
day  together  with  the  amount  and  time  of  rainfall.  For  this 
work  the  self-registering  maximum  and  minimum  thermom- 
eters and  the  rain  gauge  used  by  the  Weather  Bureau  are 
used.tf  This  greatly  simplifies  the  matter  of  taking  observa- 
tions, and,  of  course,  makes  it  necessary  to  omit  from  our 
annual  report  certain  data  that  has  been  previously  given. 

The  mean  temperature,  together  with  the  maximum  and 
minimum,  and  the  amount  and  distribution  of  precipitation 
are  the  weather  phases  which  bear  most  directly  upon  crop 
production  and  agricultural  problems  in  general,  and  this  data 
is  considered  of  suflBdent  value  to  warrant  the  continuance  of 
this  work  on  the  part  of  the  Station.     The  records  now  in  the 
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possession  of  the  Station  are  of  considerable  value  in  teaching 
the  subjects  of  meteorology  and  climatology,  and  these  records 
are  frequently  drawn  on  for  class  instruction. 

The  results  of  the  observations  taken  at  Storrs  during  1904 
are  given  in  Table  56. 

The  total  precipitation  for  the  year  at  Storrs  was  40.19 
inches.  This  is  8.46  inches  less  than  the  total  amount  for  the 
year  1903,  and  7.24  inches  less  than  the  average  for  the  past 
sixteen  years.  Seven  months  out  of  the  twelve  had  a  smaller 
rainfall  than  the  average  for  the  same  months  during  the  six- 
teen years  preceding.  The  principal  shortage  occurred  in  May, 
July  and  November.  This  is  the  smallest  total  rainfall  for  any 
year  since  1899,  and  only  three  times  has  it  gone  below  this 
amount  during  the  sixteen  years  preceding.  The  total  rainfall 
for  each  year  since  1888  is  given  in  Table  60.  In  spite  of  the 
large  total  annual  shortage  the  rainfall  was  quite  uniformly 
distributed  throughout  the  season,  there  being  no  periods  of 
decided  drought  as  in  some  other  years. 

The  Station  has  been  helped  during  the  growing  season  by 
the  cooperation  of  men  in  different  parts  of  the  state  who  have 
continued  to  send  us  the  records  of  the  rainfall  for  their  sec- 
tions as  in  previous  years.  These  records,  together  with  a 
number  furnished  by  the  New  England  section  of  the  Weather 
Bureau,  give  quite  completely  the  amount  and  distribution  of 
rainfall  throughout  our  state.     This  data  is  given  in  Table  57. 

In  this  table  are  given  the  amounts  of  rainfall  for  the  grow- 
ing season  recorded  at  twenty  different  places  throughout  the 
state.  The  average  of  the  records  taken  at  these  twenty  places 
during  the  growing  season,  May  to  October  inclusive,  shows 
the  rainfall  to  be  22.93  inches.  The  lightest  rainfall  was  at 
New  London  where  but  17.04  inches  was  recorded,  and  the 
greatest  amount  was  28.47  inches  at  Cream  Hill.  The  amount 
recorded  at  Storrs  was  19.24  inches.  This  is  2.85  inches  less 
than  the  rainfall  for  the  same  period  in  1903,  and  1.67  inches 
less  than  the  average  for  the  past  fifteen  years. 

Table  58  contains  a  summary  of  the  rainfall  for  the  growing 
season,  May  i  to  October  31,  as  recorded  at  twenty  different 
places  throughout  the  state  for  the  fifteen  seasons  preceding 
that  of  1904. 
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A  Study  of  this  table  shows  the  fact  that  the  rainfall  varied 
greatly  at  different  parts  of  the  state,  frequently  being  less  than 
half  as  much  at  some  places  as  at  others.  It  is  also  an  inter- 
esting fact  to  note  that  certain  sections  normally  receive  a  much 
smaller  rainfall  than  certain  other  sections.  This  is  especially 
marked  in  the  case  of  New  London.  The  average  difference 
between  the  places  receiving  the  largest  and  smallest  rainfall  is 
12.38  inches  for  the  fifteen  years.  The  average  rainfall,  taking 
the  state  as  a  whole,  is  quite  accurately  represented  by  the 
24.60  inches  given  as  the  average  for  the  last  column. 

The  mean  temperature  for  the  year  was  44.8®,  which  is  2.2° 
lower  than  the  average  for  the  past  sixteen  years.  This  is  the 
lowest  mean  temper^ure  recorded  at  Storrs  since  the  Station 
began  in  1888.  The  year  which  approached  most  nearly  to 
this  was  1893,  which  had  a  mean  temperature  of  45.1°.  The 
unusually  low  average  for  the  year's  temperature  was  brought 
about  by  the  severe  cold  in  January,  February  and  March,  the 
means  for  those  three  months  being  18°,  19°  and  34°  respect- 
ively, while  the  averages  for  the  past  sixteen  years  for  the 
same  months  are  25.7°,  25.2®  and  36.9®.  The  extremely  cold 
weather  of  the  winter  months  was  followed  by  continued  cool 
weather  throughout  the  year,  there  being  only  two  months 
when  the  temperature  rose  to  the  normal  for  those  months. 
May  was  o.i®  and  July  0.6°  above  the  average  for  the  past 
sixteen  years. 

In  spite  of  the  fact  that  the  season  was  cool,  killing  frosts 
did  not  occur  in  the  spring  later  than  usual.  The  dates  at 
different  parts  of  the  state  varied  from  April  20  at  New  Haven 
to  May  3,  at  which  date  frost  occurred  at  a  number  of  places 
throughout  the  state.  The  first  killing  frosts  in  the  fall  oc- 
curred on  September  21  and  22,  covering  the  larger  part  of  the 
state.  New  Haven  and  New  London  escaped  frost  until  Octo- 
ber 27  and  28.  At  Storrs  the  last  killing  frost  in  the  spring 
occurred  April  24,  and  the  first  one  in  the  fall  came  with  the 
general  frost  of  September  22,  giving  a  growing  season  of  150 
days  free  from  frosts.  This  is  three  days  longer  than  the  av- 
erage for  the  preceding  sixteen  years. 
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Table  57. 
Rainfall  during  Growivg  Season,  May  i  to  October  j/,  igo/f. 


Inches  per  Month.                ^ 

1          .                     ,          1     X 

Locality. 

Orskrvbr. 

. 

• 

1       u 

9 

M 
U               9 

(0 

s 

1 
3.38 

•va 

2.43 

• 
3.09 

• 

9 
»-» 

3.55 

s 

< 
6.24 

6.92 

Total 

Canton, 

G.  J.  Case,  - 

25.61 

Clark's  Falls. 

E.  D.  Chapman,  - 

2.89 

7.71 

1. 41 

6.61 

2.74 



— 

Colchester,     - 

S.  P.  Willard.      - 

2.74 

2.87 

2.44 

5.076.40 

2.71   22.23 

Cream  Hill,  - 

C.  L.  Gold, 

4.28 

3.52 

6.15 

3.897.92 

2.71 

28.47 

Falls  Village, 

M.  H.  Dean, 

4.49 

3.78 

6.0412.98 

7.44'2.98  27.7i 

Hartford, 

Weather  Bureau,  - 

3.19 

2.94 

3.645.45  5.45I2.25 

22.92 

Hawleyville, 

E.  N.  Hawley,     - 

4.10 

2.3813.63  4.00  7.  263.69125. 06 

Lebanon, 

E.  A.  Hoxie, 

3.28 

3.08.2.18  5.12 

4.0012.12 

19.78 

Madison, 

J.  D.  Kelsey, 

2.8i 

2.43 

2.07 

7. 9214.52 

2.21 

21.96 

New  Haven, 

Weather  Bureau,  - 

2.94 

2.46 

2.08 

6.274.06 

2.21 

20.92 

New  London, 

T.  C.  Dillon, 

2.22 

2.14 

1.6914.03  5.00 

1.96 

17.04 

N.  Grosvenor  Dale, 

Grosvenor  D.  Co., 

1.88 

2.20 

2.22 

6.6i|6.72 

2.01 

21.64 

Norwalk, 

G.  C.  Comstock,  - 

1.87 

3.19 

2.82 

8. 4514.46 

2.29  23.08 

Southington, 

L.  Andrews, 

2.63 

2.63 

4.85 

5.45,6.90 

2.55  25.01 

South  Manchester, 

K.  B.  Loomis,     - 

2.68 

2.28 

2.30 

3. 9914. 28 

2.09 

17.62 

Storrs,  -        -        - 

Agr.  Expt.  Station, 

1.96 

2.53 

1.85 

6.00 

4.71 

2.19  19.24 

Torrington,  - 

Prof.  E.  H.  Forbes, 

3.02 

3.62 

4.97 

5.82'7.ii 

2.5927.13 

Voluntown,    -  /     - 

Rev.  E.  Dewhurst, 

3.30 

3.53 

1.90 

4.315.60 

1. 91 

20.55 

Waterbury,    - 

N.  J.  Welton,      - 

3.31 

4.20 

4.62 

4.938.02 

3.05 

28.13 

West  Simsbury.      - 

S.  T.  Stockwell,  - 

2.16 

2.4613.47 

5. 2915. 292. 90  21. 57 

5.42'5.79|2.52|22.93 

Average, 

— ^ 

2.91 

3.15 

3.19 

Table  58.  —  Summary  of  Rainfall  for  Growiiig  Season  ^  May  i 
to  October  s I ,  for  Twenty  Places  i?i  Connecticut, 


Year. 

Highest. 

Place  of 
Occurrence. 

New  Haven, 

Lowest. 
28.64 

Place  ot 
Occurrence. 

AvK.  20 
Observers 

1889,     - 

37.38 

N.  Woodstock, 

32.41 

1890,     - 

31.87 

Canton, 

24.89 

New  London, 

29.07 

1891,    - 

23.11 

Franklin, 

14.91 

Waterbury,   - 

19.59 

1892,     - 

29.06 

Falls  Village, 

14.12 

N.  Franklin, 

19.67 

1893,     - 

28.70 

Oxford, 

18.31 

New  London, 

24.32 

1894.     - 

24.35 

New  Hartford, 

15.69 

Lake  Konomoc, 

19.79 

1895,     . 

25.66 

Voluntown,  - 

17.01 

Newington,  - 

21.63 

1896,     . 

26.19 

Falls  Village, 

16.99 

New  London, 

22.30 

1897.     - 

39.78 

Southington, 

23.46 

New  London, 

30.84 

1898,     - 

34.88 

Voluntown,  - 

23.87 

Winchester,  - 

29.54 

1899,     - 

25.69 

Canton, 

15.04 

r     New  Haven, 

19.34 

1900,     - 

31.08 

Falls  Village, 

12.40 

New  Haven, 

19-65 

1901.     - 

33." 

Waterbur)',   - 

16.20 

New  London, 

27.80 

1902,     - 

35.40 

Cream  Hill,  - 

17.23 

New  London, 

27.21 

1903.     - 

34.45 

Hawleyville, 

16.13 

New  London, 

25.78 

Average, 

30.71 

^^ 

18.33 

.^— 

21.60 
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142     • 
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148     * 
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135     ' 
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Average,          .... 

"~~ 

~~ 

147     '• 
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Announcement. 


The  Connecticut  Agricultural  Experiment  Station 
was  established  by  an  Act  of  the  General  Assembly  approved 
March  21,  1877,  "for  the  purpose  of  promoting  Agriculture  by 
scientific  investigation  and  experiment." 

By  subsequent  legislative  acts  it  is  made  the  business  of  this 
station  to  analyze  all  the  brands  of  commercial  fertilizers  sold 
in  the  state,  as  well  as  to  examine  commercial  cattle  feeds  and 
articles  used  for  human  food  or  drink  on  sale  in  Connecticut, 
with  reference  to  their  adulterations.  Provision  is  also  made 
for  the  testing  and  marking  by  this  station  of  all  apparatus 
used  in  determining  the  price  of  milk  and  cream. 

Through  the  state  entomologist,  a  member  of  the  station 
staflf,  the  station  is  required  to  make  regular  inspections  of 
nurseries,  to  visit  and  examine  orchards,  nurseries,  fields,  gar- 
dens, or  storehouses,  at  the  request  of  their  owners,  to  advise 
regarding  treatment  for  insect  pests  and  to  diffuse  information 
on  the  subject. 

Through  the  state  forester,  also  a  member  of  its  staff,  the 
station  is  required  to  manage  the  state  forest. 

In  addition  to  the  work  of  "scientific  investigation  and 
experiment"  in  the  service  of  agriculture,  to  the  work  required 
under  special  statutes  above  described,  and  to  the  expert  work 
required  by  the  dairy  commissioner's  office,  the  station 
analyzes  and  tests  fertilizers,  cattle-foods,  seeds,  milk  and 
other  agricultural  materials  and  products,  identifies  grasses, 
weeds,  moulds,  blights,  mildews,  useful  or  injurious  insects, 
suggests  methods  of  combating  injurious  fungus  and  insect 
pests,  advises  as  to  the  planting,  management  and  care  of 
woodland,  etc.,  and  gives  information  on  various  subjects  of 
agricultural  science,  for  the  use  and  advantage  of  the  citizens 
of^Connecticut. 

The  station  does  not  make  sanitary  analyses  of  water,  as 
that  work  has  been  undertaken  by  the  State  Board  of  Health. 
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The  station  makes  analyses  of  fertilizers,  feeds,  and  other 
products,  tests  seeds,  etc.,  for  the  citizens  of  Connecticut,  with- 
out charge,  provided — 

1.  That  the  results  are  of  use  to  the  public  and  are  free 
to  publish. 

2.  That  the  samples  are  taken  from  stock  now  in  the  market, 
and  in  accordance  with  the  station  "Instructions  for  Sampling.'* 

3.  That  the  samples  are  fully  described  and  retail  prices 
given  on  the  station  "Forms  of  Description." 

4.  That  it  is  physically  possible  for  the  station  to  do  the 
work  in  a  reasonable  time. 

Results  of  analysis  or  investigation  that  are  of  general  interest 
are  published  in  bulletins,  of  which  copies  are  sent  to  every 
citizen  of  the  state  who  applies  for  them,  as  far  as  the  editions 
will  permit.  These  results  are  summed  up  in  the  annual  reports 
made  to  the  Governor. 

It  is  the  wish  of  the  Board  of  Control  to  make  the  station  as 
widely  useful  as  its  resources  will  permit.  Every  Connecticut 
citizen  who  is  concerned  in  agriculture,  whether  farmer,  manu- 
facturer, or  dealer,  has  the  right  to  apply  to  the  station  for  any 
assistance  that  comes  within  its  province  to  render,  and  the 
station  will  respond  to  all  applications  as  far  as  lies  in  its 
power. 

Instructions  and  forms  for  taking  samples  will  be  sent  on 
application. 

Parcels  by  express  should  be  prepaid  and  marked  with  the 
name  of  the  sender.     Communications  should  be  directed  to  the 

AGRICULTURAL   EXPERIMENT   STATION, 

New  Haven,  Conn. 

The  station  grounds,  laboratories  and  office  are  at  123  Hunt- 
ington street,  between  Whitney  avenue  and  Prospect  street,  i^ 
miles  north  of  City  Hall.  Huntington  street  may  be  reached 
by  the  Mt.  Carmel  and  Whitney  avenue  electric  cars,  which  pass 
the  railway  station  every  twelve  minutes. 

The  station  has  telephone  connection  and  may  be  spoken 
from  all  parts  of  the  state  at  all  hours  between  7.30  a.  m.  and 
9.30  p.  M. 

Visitors  are  always  Welcome. 


Report  of  the  Board  of  Control 

OF  THE 

CONNECTICUT   AGRICULTURAL    EXPERIMENT 

STATION. 

To  His  Excellency,  Henry  Roberts,  Governor  of  Connecticut: 

The  Board  of  Control  of  the  Connecticut  Agricultural  Experi- 
ment Station,  as  required  by  law,  herewith  respectfully  submits 
its  report  for  the  year  ending  October  31,  1905. 

The  following  changes  have  occurred  in  the  station  staff: 

I.  A.  Andrew,  chemist,  resigned  July  i,  to  assist  in 
managing  a  farm. 

J.  L.  Kreider,  B.S.,  a  graduate  of  Lebanon  Valley  College, 
who  received  the  degree  of  M.A.  from  Yale  University  in  1905, 
began  work  as  chemist  on  September  i. 

At  the  same  time  E.  M.  East,  M.S.,  joined  the  staff  as  agrono- 
mist. Mr.  East  was  graduated  at  the  Illinois  State  University 
in  1901,  and  since  then  has  been  on  the  staff  of  the  Illinois  Agri- 
cultural Station. 

E.  J.  Shanley,  Ph.B.,  a  graduate  of  Yale  University  of  the 
class  of  1904,  joined  the  staff  as  chemist  on  October  i  of  this 
year. 

In  1905,  thirty-four  firms  and  individuals  have  entered  for 
sale  in  this  state  two  hundred  and  seventy-five  distinct  brands  of 
commercial  fertilizers.  During  the  spring  Mr.  Churchill  visited 
eighty-eight  towns  and  villages  of  the  state  and  drew  six 
hundred  and  one  samples  of  fertilizers. 

As  required  by  law,  all  of  these  brands  have  been  analyzed 
under  Dr.  Winton's  direction,  and  besides  them,  other  samples 
of  fertilizers  and  manurial  waste  products,  making  the  total 
number  of  fertilizer  analyses  six  hundred. 
The  results  of  this  work  are  waiting  to  be  printed. 
Under  the  provisions  of  the  law  regarding  food  products,  Mr. 
Churchill  visited  twenty-two  towns  and  villages  and  bought 
eight  hundred  and  eleven  samples  of  food  products,  which  have 
been  examined  and  the  adulterated  foods  in  all  cases  promptly 
reported  to  the  dairy  commissioner,  with  whom  rests  the 
enforcement  of  the  law.    Two  hundred  and  seventy-one  other 
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samples  of  food  products  from  various  sources  have  been  ana- 
lyzed, and  for  the  dairy  commissioner  four  hundred  and  forty- 
seven  samples,  making  the  total  number  of  food  products  one 
thousand  five  hundred  and  twenty-nine.  This  work  has  been 
done  in  the  analytical  laboratory  under  Dr.  Winton's  direction. 
The  large  amount  of  microscopic  study  involved  has  been  done 
wholly  by  Dr.  Winton.  The  account  of  this  work  is  also  waiting 
to  be  printed. 

Under  the  terms  of  the  law  regarding  commercial  feeds  three 
hundred  and  thirty-seven  analyses  of  feeding  stuffs,  collected  in 
the  fall  of  1904,  have  been  made  and  the  results  published  in 
January  in  bulletin  No.  147. 

Two  hundred  and  twenty-seven  samples  of  feeding  stuffs 
have  been  drawn  within  the  last  few  weeks  and,  with  others  now 
being  drawn,  will  be  immediately  analyzed  for  the  information 
of  dairymen  and  other  feeder*  of  stock. 

Dr.  Win  ton  has  done  all  of  the  microscopic  work  involved  in 
the  foregoing  woric  and  has  directed  the  chemical  woik  done 
by  him  and  the  assistant  chemists,  Messrs.  Bailey  and  Andrew, 
and  Miss  Barber. 

One  article  has  been  published  by  Dr.  Winton  in  a  scientific 
journal  containing  the  results  of  research. 

Dr.  Winton  also  has  in  the  press  a  volume  of  700  pages,  with 
the  title  "The  Microscopy  of  Vegetable  Foods."  This  wotic, 
the  result  of  years  of  research,  will  be,  we  believe,  the  standard 
authority  on  the  subject  and  indispensable  to  all  who  are  engaged 
in  the  examination  of  human  food  products. 

Under  the  provisions  of  the  statute  regulating  the  use  of 
Babcock  apparatus  the  station  has  tested  one  hundred  and 
seventy  pieces  of  graduated  glassware  and  marked  them  as  pre- 
scribed by  law. 

Four  hundred  and  seventy-three  samples  of  field  and  garden 
seeds  have  been  tested  with  reference  to  their  vitality,  at  the 
request  of  seedsmen  and  others.  This  has  been  done  wholly  by 
Mr.  Churchill. 

The  study  of  the  vegetable  proteids,  chiefly  with  reference  to 
their  decomposition  products,  has  been  continued  by  Dr.  Osborne 
and  Mr.  Harris,  who  have  been  assisted,  under  a  grant  from  the 
Carnegie  Institution,  by  S.  H.  Clapp,  B.  A.,  Dr.  R.  D.  Gilbert 
and  Mr.  A.  C.  Gilbert.     The  results  of  this  year's  work,  so  far  as 
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ready,  have  been  printed  in  four  papers  which  appeared  in  the 
American  Journal  of  Physiology. 

Dr.  Britton,  the  entomologist,  with  his  assistants,  has  experi- 
mented with  various  spraying  mixtures  for  the  San  Jose 
scale,  having  about  six  thousand  trees  under  test.  Special 
studies  have  been  made  of  the  insects  attacking  tobacco,  of 
shade  tree  insects  and  of  those  concerned  in  pollinating  the 
flowers  of  fruit  trees. 

As  state  entomologist,  Dr.  Britton  has  made  forty-one 
nursery  and  fifty-seven  orchard  inspections. 

Four  articles  have  been  published  in  scientific  joi:imals  contain- 
ing results  of  research  by  Dr.  Britton  and  Mr.  Viereck. 

Dr.  Qinton,  botanist  of  the  station,  has  made  further  critical 
studies  of  the  peach  scab  fungus,  the  potato  blight  fungus,  and 
th^  mildew  of  lima  beans,  of  which  the  oospores  have  been  dis- 
covered for  the  first  time. 

Collections  and  notes  on  little  known  or  hitherto  unreported 
diseases  of  plants  of  the  state  have  been  made. 

Other  work  now  in  progress  is  a  list  of  species  collected  by 
Dr.  Clinton  in  Porto  Rico  in  1904,  a  report  on  the  downy  mil- 
dews of  this  state  for  the  geological  and  natural  history  survey, 
and  an  extension  of  his  monograph  on  the  North  American 
Ustilagineae  for  the  Flora  of  North  America,  prepared  by  the 
New  York  Botanical  Garden. 

The  forester,  Mr.  Hawes,  has  practically  finished  the  planting 
of  the  Lockwood  field  of  fifty-five  acres. 

There  has  been  bought  from  the  Lockwood  fund  an  additional 
tract  of  forty-five  acres  adjoining  the  Lockwood  field  and  called 
the  Qark  field.  About  ten  acres  of  this  field  have  been  planted 
with  chestnut  and  eight  acres  with  pine.  These  two  fields,  the 
property  of  the  station,  are  used  for  experimentall  forestry  woi^c. 

About  one  hundred  acres  have  been  added  to  the  state's  forest 
in  Portland,  making  its  total  area  one  thousand  acres,  and 
improvement  cutting  has  been  done  on  about  eighty  acres  of 
this  tract.  A  tract  of  about  two  hundred  and  fifty  acres  has 
been  bought  for  the  state  forest  in  the  town  of  Union.  This  is 
in  large  part  not  wooded  at  present,  but  well  suited  to  the  growth 
of  white  pine  which  it  is  proposed  to  plant  there. 

Mr.  Hawes  with  two  assistants  has  also  made  a  study  of 
chestnut  growth  in  woodlots  and  has  established  some  experi- 
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mental  areas  in  woodland  for  future  study  of  forest  growth. 
He  has  also  advised  and  made  working  plans  for  a  number  of 
persons  who  desired  to  improve  their  woodland  or  to  plant  forest 
trees,  and  has  answered  all  calls  to  address  farmers  on  the 
improvement  of  farm  woodlots. 

The  station,  in  cooperation  with  the  Bureau  of  Plant  Industry 
of  the  U.  S.  Department  of  Agriculture,  has  made  a  study  of  the 
improvement  of  the  Sumatra,  Havana  and  Broadleaf  varieties  of 
tobacco,  by  selection  of  seed  and  of  plants  for  seeding  and  also 
by  hybridizing.  This  woik  has  been  done  at  Granby,  East 
Hartford  and'  Poquonock,  with  assistance  from  growers  in 
other  places. 

The  experiments  in  fertilizing  peach  orchards  and  in  growing 
alfalfa  have  been  continued. 

A  canvass  of  the  state  was  made  last  winter  to  find  varieties  of 
flint  corn  which  seemed  most  promising  for  breeding,  and  during 
the  summer  seven  such  varieties  have  been  tested  together  on 
the  farm  of  Mr.  G.  A.  Hopson,  of  Wallingford. 

The  report  for  the  year  1904  is  a  volume  of  482  pages,  with 
38  plates. 

Five  bulletins  have  been  issued  during  the  year  aggregating 
95  pages,  with  25  plates  and  figures.  There  has  also  been  issued 
a  four  page  circular — Forestry  for  Farmers  of  Connecticut: 
An  Offer  of  Assistance. 

These  have  been  distributed  in  editions  of  12,000. 

The  number  of  letters  and  manuscript  reports  sent  during  the 
year  by  members  of  the  staff  has  exceeded  5,400. 

Members  of  the  staff  have  also  attended  and  made  addresses 
at  nineteen  meetings  of  farmers  within  the  state. 

This  board  has  held  three  meetings  as  follows :  The  annual 
meeting  at  Hartford,  January  17th,  and  the  regular  spring  and 
fall  meetings  at  the  Station  on  May  nth,  and  October  31st, 
respectively. 

The  executive  committee  has  held  two  formal  meetings 
besides  informail  conferences. 

The  treasurer's  accounts  for  the  state  financial  year  have  been 
duly  examined  by  the  state  auditors  and  found  correct. 

All  of  which  is  respectfully  submitted. 

(Signed)  William  H.  Brewer,  Secretary. 

New  Haven,  Conn.,  November  i,  1905. 
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K  H.  Jenkins,  in  account  with  the  Connecticut  Agricultural  Experi- 
ment Station  for  the  fiscal  year  ending  September  30,  1905. 

Receipts.  • 

Balance  on  hand,  October  i,  1904 : 

Analysis  Fees   $809.99 

Insect  Pest  Fund 450.00 

$1,259.99 

State  Appropriation,  Agriculture    $10,000.00 

Stafte  Appropriation,  Foods    2,500.00 

State  Appropriation,  Insect  Pests   3,000.00 

United  States  Treasurer 7,500.00 

Analysis  Fees  5»544i8 

Miscellaneous  Receipts  90.11 

From  the  Lockwood  Estate 7»949-30 

36.583-59 

$3734358 

Disbursements. 

R  H.  Jenkins,  Salary $2,800.00 

W.  H.  Brewer       "        100.00 

V.  K  Cole,            "        800.00 

L.  M.  Brautlecht,  "        600.00 

A.  L.  Winton,        "        2,000.00 

T.  B.  Osborne,       "        1,800.00 

I.  F.  Harris,           "        1,000.00 

E.  Monroe  Bailey,  "        1,200.00 

Kate  Barber,          "        611.52 

I.  A.  Andrew,        "        4IS6.67 

J,  L.  Kreider,         "        50.00 

W.  E.  Britton,       "        1,500.00 

G.  P.  Clinton,        "        2,000.00 

Austin  F.  Hawes,  "        1400.00 

R  M.  East,            "        141.66 

J.  B.  Olcott,           "        800.00 

H.  Lange,               "        800.00 

Wm.  Veitch,          "        600.00 

V.  L.  Churchill,    "        660.00 

Labor   1,522.15 

Publications 959-38 
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Postage    $  308.10 

Stationery   130.95 

Telephone  and  Telegraph 91.06 

Freight  and  Express 108.78 

Gas  and  Kerosene 262.90 

Coal   1,307-50 

Water   117.28 

Chemicals  and  Laboratory  Supplies 1,303.66 

Agricultural  and  Horticultural  Supplies 118.12 

Miscellaneous  Supplies  214.88 

Fertilizers   271.93 

Feeding  Stuffs  111.78 

Library  and  Periodicals 412.20 

Tools  and  Machinery 39-48 

Furniture  and  Fixtures 12.81 

Scientific  Apparatus  22iu\4 

Traveling  by  the  Board 195-32 

Traveling  by  the  Staff  738.34 

Tobacco  Experiment 1^5.62 

Fertilizer  Sampling  164.44 

Food  Sampling  314-40 

Insect  Pest  Appropriation  to  State  Entomologist. ..  3,000.00 

Contingent   130.45 

Forestry  and  Lockwood  Expenses 1,801.55 

New  Buildings  2,128.00 

Betterments    167^26 

Repairs   4S3-3I 


Analysis  Fees  on  hand,  Sept.  30,  1905 $  70.64 

Insect  Pest  Funds  on  hand,  Sept.  30,  1905 450.00 


$37,32294 


52a64 
$37343.58 

New  Haven,  Conn.,  October  13,  1905. 

This  is  to  Certify  that  we  have  examined  the  accounts  of  E.  H. 
Jenkins,  Treasurer  of  the  Connecticut  Agricultural  Experiment  Station, 
for  the  year  ending  September  30,  1905,  compared  said  accounts  with  the 
vouchers  therefor  and  found  them  correct. 

James  P.  Bbse, 
William  P.  Bailey, 

Auditors  of  Public  Accounts. 


PART  L 


Report  on  Commercial  Fertilizers,  1905. 


By  E.  H.  Jenkins,  Directory  and  A.  L.  Winton,  Chemist  in 

charge  of  the  Analytical  Laboratory. 

This  station  is  required  by  statute  to  analyze  yearly  at  least 
one  sample  of  every  commercial  fertilizer  which  is  offered  for 
sale  in  the  state.  "Stable  manure  and  the  products  of  local 
manufacturers  of  less  value  than  ten  dollars  per  ton,"  are 
excepted. 

The  station  is  also  required  to  publish  these  analyses  yearly. 

DUTIES  OF  MANUFACTURERS  AND  DEALERS. 

The  General  Statutes,  sections  4581  to  4590,  inclusive,  make 
the  following  requirements  regarding  commercial  fertilizers: 

1.  The  seller  is  responsible  for  affixing  to  every  package  sold, 
a  label  which  shall  correctly  give  the  number  of  pounds  in  the 
package,  name  of  the  fertilizer,  name  and  address  of  manufac- 
turer, place  of  manufacture  and  a  statement  of  composition, 
expressed  in  a  way  approved  by  this  station. 

2.  He  is  also  responsible  for  the  payment  to  the  station  direc- 
tor, on  or  before  May  first,  annually,  of  an  analysis  fee  on  every 
brand  sold  by  him. 

3.  Before  any  brand  of  fertilizer  is  sold  in  the  state,  the 
agent  or  seller  must  file  with  the  director  of  this  station  two 
certified  copies  of  the  statement  named  in  i,  and  a  sealed  glass 
jar  containing  not  less  than  one  pound  of  the  fertilizer  with  an 
affidavit  that  it  is  a  fair  average  sample. 

The  agent  or  seller  is,  however,  free  from  the  three 
obligations  just  stated  if  the  manufacturer  or  importer  fulfils 
them  instead. 


lO  CONNECTICUT  EXPERIMENT   STATION   REPORT,    I90S- 

4.  In  any  case  the  agent  or  seller  must  annually  report 
to  the  director  of  this  station  his  name,  residence,  address  and 
the  names  of  the  fertilizers  which  he  sells,  with  the  names  and 
addresses  of  the  manufacturers  or  importers. 

Copies  of  the  statutes  regarding  fertilizers  will  be  sent  on 
application. 

The  statement  of  composition  referred  to  in  the  statute  must 
conform  to  the  following  requirements,  which  are  approved  by 
this  station : — 

A  statement  of  the  percentages  of  Nitrogen,  Phosphoric  Acid  (PiO») 
and  Potash  (KsO),  and  of  their  several  states  or  forms,  will  suffice  in 
most  cases.    Other  ingredients  may  be  named  if  desired. 

In  all  cases  the  percentage  of  nitrogen  must  be  stated.  Ammonia  may 
also  be  given  when  actually  present  in  ammonia  salts,  and  "ammonia 
equivalent  of  nitrogen"  may  likewise  be  stated. 

The  percentages  of  water-soluble  and  citrate-soluble  phosphoric  acid 
may  be  given  separately  or  together,  and  the  term  "available"  may  be 
used  in  addition  to,  but  not  instead  of,  water-soluble  and  citrate-soluble. 

The  percentage  of  insoluble  phosphoric  acid  may  be  stated  or  omitted. 

In  case  of  bone,  fish,  tankage,  dried  meat,  dried  blood,  etc,  the  state- 
ment of  chemical  composition  may  take  account  of  the  two  ingredients, 
nitrogen  and  phosphoric  acid. 

For  potash  salts  the  percentage  of  potash  (potassium  oxide)  should 
always  be  given:  that  of  sulphate  of  potash  or  muriate  of  potash  may 
also  be  stated. 

The  analysis  fee  for  any  brand  will  usually  be  ten,  twei^  or 
thirty  dollars,  according  as  one,  two,  or  all  three  of  the  ingre- 
dients— nitrogen,  phosphoric  acid  and  potash — are  contained  or 
claimed  to  exist  in  the  fertilizer. 

OBSERVANCE  OF  THE  FERTILIZER  LAW. 

During  1905  thirty- four  individuals  or  firms  have  entered  for 
sale  in  this  state  two  hundred  and  seventy-five  brands  of  fer- 
tilizers, viz : 

Special  manures  for  particular  crops 122 

Other  nitrogenous  superphosphates 93 

Bone  manures  and  "bone  and  potash" 26 

Fish,  tankage,  castor  pomace  and  chemicals 32 

Total    275 

Here  follows  a  list  of  manufacturers  who  have  paid  analysis 
fees  as  required  by  the  fertilizer  law  and  the  names  or  brands 
of  the  fertilizers  for  which  fees  have  been  thus  paid  for  the  year 
ending  May  ist,  1906: 
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Firm. 

American    Agricultural    Chemical    Co., 
The,  26  Broadway,  N.  Y.  City. 


Brand  of  Fertiliser. 

Bradley's  Complete  Manure  for  Potatoes 
and  Vegetables, 
Superphosphate, 
Potato  Manure, 

Fertilizer, 
Com  Phosphate, 
Farmers    New    Method    Fer- 
tilizer, 
Eclipse  Phosphate, 
Complete    Manure     for    Top 
Dressing  Grass   and   Grain, 
Niagara  Phosphate, 
Church's  Fish  and  Potash, 
Crocker's  Potato,  Hop  and  Tobacco  Fer- 
tilizer, 
Ammoniated  Com  Phosphate, 
New  Rival  Fertilizer, 
Darling's  Farm  Favorite, 
Potato  Manure, 
Dissolved  Bone  and  Potash, 
Tobacco  Grower, 
Blood,  Bone  and  Potash, 
General  Fertilizer, 
East  India  Potato  Manure, 

A.    A.    Ammoniated    Super- 
phosphate, 
Great  JEastem  Northern  Com  Special, 

H.    G.    Vegetable,    Vine 
and  Tobacco  Fertilizer, 
General, 
Packers'    Union    Gardeners'    Complete 

Manure, 
Animal    Com    Ferti- 
lizer, 
Potato  Manure, 
Universal  Fertilizer, 
Quinnipiac  Market  Garden  Manure, 
Phosphate, 
Potato  Manure, 

Phosphate, 
Com  Manure, 
Climax  Phosphate, 
Read's  Practical  Potato  Special, 
Standard  Superphosphate, 
Vegetable  and  Vine  Fertilizer, 
Wheeler's  Com  Fertilizer, 
Potato  Manure, 
Havana  Tobacco  Grower, 
Bermuda  Onion  Grower, 
Williams  &  Clark's  Americus  H.  G.  Spe- 
cial Fertilizer, 
Ammoniated 
Bone       Super- 
phosphate, 
Potato  Phosphate, 
Americus   Potato 

Manure, 
Americus  Corn 
Phosphate. 
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Firm. 

American    Agricultural    Chemical    Co., 
The, — Continued. 


Armour   Fertilizer   Works,   The,   Balti- 
more, Md. 


Berkshire 
Conn. 


Fertilizer     Co.,     Bridgeport, 


Boardman,  F.  E.,  Route  i,  Middletown, 
Conn. 

Bohl,  Valentine,  Waterbury,  Conn. 


Bowker  Fertilizer  Co.,  81   New  Street, 
New  York  City. 


Brand  of  Fertilizer. 

A.  A.  C.  Co.'s  H.  G.  Tobacco  Manure. 

Complete    Manure    with 

10%  Potash, 
Grass     and     Lawn     Top 

Dressing, 
Castor  Pomace, 
Tobacco      Starter      and 

Grower, 
Dry  Ground  Fish, 
Fine  Ground)  Bone, 
Nitrate  of  Soda, 
Muriate  of  Potash, 
Complete    Tobacco    Ma- 
nure, 
Southport  XX  Special. 
Grass  and  Oats.  Fertilizer. 
Acid  Phosphate, 
H.  G.  Fertilizers  with  10% 
Potash. 

Grain  Grower, 

High  Grade  Potato, 

All  Soluble, 

Bone,  Blood  and  Potash, 

Ammoniated  Bone  with  Potash, 

Bone  Meal, 

Complete  Potato, 

Com  King, 

Market  Garden. 

Berkshire  Complete  Fertilizer, 

Potato  and  Vegetable  Phos- 
phate, 
Ammoniated  Bone  Phosphate, 
Fine  Ground  Bone. 

Boardman's  Complete  Fertilizer  for  Po- 
tatoes and  General  Crops. 

Self -Recommending  Fertilizer, 
Complete  Market  Garden  Fertilieer. 

Stockbridge  Special  Cprn  Manure. 
Tobacco  Manure, 
Potato  and  Vegetable  Ma- 
nure, 
Grass  Top  Dressing, 
Potato  and  Vegetable  Fertilizer, 

Phosphate, 
Hill  and  Drill  Phosphate, 
Farm  and  Garden  Phosphate,  or  Am- 
moniated Bone, 
Fisherman's  Brand  Fish  and  Potash, 
Tobacco  Starter, 

Ash  Elements, 
Carbonates, 
Sure  Crop  Pho.sphate. 
Market  Garden  Fertilizer, 
Com  Phosphate, 
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Firm. 
Bowker  Fertilizer  Co., — Continued, 


Buffalo  Fertilizer  Co.,  The,  Station  A., 
Buffalo,  N.  Y. 


Clark,    The    Everett    B.    Co.,    Milford, 
Conn. 

Coe,  E.  Frank,  Co.,  I33-I37  Front  St., 
N.  Y.  City. 


Connecticut  Fat  Rendering  &  Fertilizer 
Corporation,  New  Haven,  Conn. 

Connecticut  Valley  Orchard  Co.,  The, 
Berlin,  Conn. 

Cooper's  Glue  Factory,  Peter,  13  Bur- 
ling-Slip,  N.  Y.  City. 


Brand  of  Fertiliser. 

Early  Potato  Manure, 

Fine  Ground  Dry  Fish, 

Fairfield  Onion  Fertilizer, 

Nitrate  of  Soda, 

Muriate  of  Potash, 

Fine  Ground  Bone, 

Complete  Alkaline  Tobacco  Grower, 

Canada  Hard  Wood  Ashes, 

Acid  Phosphate, 

Square  Brand  Bone  and  Potash. 

Castor  Pomace, 

Gloucester  Fish  and  Potash, 

Middlesex  Special, 

Potash  Bone. 

Fish  Guano, 
Fstrmer's  Choice, 
Ideal  Wheat  and  Corn, 
Vegetable  and  Potato, 
Garden  Truck, 
High  Grade  Manure, 
Bone  Meal. 

E.  B.  C.   Special   Mixture   for  General 
Use. 

E.  Frank  Coe's  H.  G.  Ammoniated  Bone 

Superphosphate, 

Gold  Brand  Excelsior 
Guano, 

Red  Brand  Excelsior 
Guano. 

L.  I.  Market  Garden 
Special, 

Columbian  Com  Fertili- 
zer, 

Columbian  Potato  Ferti- 
lizer, 

Celebrated  Special  Po- 
tato, 

[FP]  Fish  and  Potash, 

XXX  Pure  Ground 
Bone, 

Tobacco  and  Onion  Fer- 
tilizer. 

New  Englander  Com 
Fertilizer, 

New  Englander  Potato 
Fertilizer, 

New  Englander  XXV 
Ammoniated  Bone. 

Tankage. 

C.  V.  O.  Co.'s  High  Grade  Special. 

Pure  Bone  Dust. 
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I>cnnis,    George    L.,    Stafford    Springs, 
Conn. 

Eldredge,  T.  H.,  97  Water  St.,  Norwich, 
Conn. 


Frisbie,  L.  T.  Co.,  The,  Hartford,  Conn. 
James,  Ernest  L.,  Warrenville,  Conn. 

Joynt,  John,  Lucknow,  Ontario. 

Kelsey,  E.  R.,  Short  Beach,  Conn. 

Listers    Agricultural    Chemical    Worts, 
Newark,  N.  J. 


MacCormack,  William,  Wolcott,  Conn. 

Mapes,  R  &  P.  G.  Co.,  The,  143  Liberty 
St.,  N.  Y.  City. 


National     Fertilizer     Co.,     Bridgeport, 
Conn. 


Brand  of  FertilUer, 
Ground  Bone. 


El  dredge's  Special  Fish  and  Potash  Fer- 
tilizer, 
Superphosphate. 

Frisbie's  Bone  Meal. 

James'  Bone  Phosphate, 
Ground  Bone. 

Canada  Hard  Wood  Ashes. 

Bone,  Fish  and  Potash. 

Listers  "Success"  Fertilizer, 

"Celebrated"  Ground  Bone, 
Standard  Potato  Manure, 
Special  Com  and  Potato, 

10%  Potato, 
Standard  Pure  Bone  Superphos- 
phate of  Lime. 

Mad  River  Strictly  Pure  Ground  Bone. 

Potato  Manure, 

Tobacco  Starter,  Improved, 

Manure,  Wrapper  Brand, 
Fruit  and  Vine  Manure, 
Economical  Potato  Manure, 
Vegetable  Manure,  or  Complete  Manure 

for  Light  Soils, 
Average  Soil  CompUte  Manure, 
Tobacco  Ash  Constituents, 
Com  Manure, 
Top  Dresser,  Improved,  Full  Strength, 

Half 
Complete  Manure  "A"  Brand, 
Dissolved  Bone, 
Cereal  Brand, 
Seeding  Down  Manure. 

Chittenden's  Complete  Fertilizer, 

Market   Garden    Fertilizer, 
Potato  Phosphate, 
Ammoniated    Bone    Phos- 
phate, 
Ground  Bone, 
Universal  Phosphate, 
Fish  and  Potash, 
H.  G.  Special  Tobacco  Fer- 
tilizer, 
Complete     Tobacco     Fer- 
tilizer, 
Plain  Superphosphate, 
XXX  Fish  and  PoUsh, 
Formula  A., 
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Firm. 
National  Fertilizer  Co,,-^ ontinued. 


New   England   Fertilizer   Co.,    The,   43 
North  Market  St.,  Boston,  Mass. 


Ohio  Farmers  Fertilizer  G>.,  Columbus, 
Ohio. 


Olds  &  Whipple,  Hartford,  Conn. 


Rogers  &  Hubbard  Co.,  The,   Middle- 
town,  Conn. 


Rogers  Manufacturing  Co.,  The,  Rock- 
fall,  Conn. 


Russia  Cement  Cp.,  Gloucester,  Mass. 


Brand  of  Fertiliser. 

Chittenden's  Soluble  Bone  and  Potash, 
Special  Potato  Fertilizer, 
Dry  Ground  Fish, 
Special  Tobacco  with  Car- 
bonate of  Potash. 

New  England  Com  and  Grain  Fertilizer, 

Perfect  Tobacco  Grower, 
Potato  Fertilizer, 
Superphosphate, 
Hi^h  Grade  Potato  Fer- 
tilizer, 
Ground  Bone, 
Corn  Phosphate. 

General  Crc^  Fish  Guano, 
Ammoniated  Bone  and  Potash, 
Potato  and  Tobacco  Special. 

O.  &  W's.  Complete  Tobacco  Fertilizer, 
Special  Phosphate, 
Potato  Fertilizer, 

"       High  Grade, 
Vegetable  Potash, 
Home  Mixture  for  Com  and 

Potatoes, 
Home  Mixture  for  Grass. 

Hubbard's  Fertilizer  for  Oats  and  Top 

Dressing, 
Grass  and  Grain  Fertilizer, 
Soluble    Corn    and    General 

Crops  Manure, 
Soluble  Potato  Manure, 

Tobacco     " 
All    Soils    and    All    Crops 

Phosphate, 
Com  Phosphate, 
Potato 
Pure    Raw    Knuckle    Bone 

Flour, 
Strictly  Pure  Fine  Bone, 
Market  Garden  Phosphate. 

Complete  Potato  and  Vegetable, 

High  Grade  Corn  and  Onion  Fertilizer, 

Fish  and  Potash  Fertilizer, 

High  Grade  Soluble  Tobacco, 

Oats  and  Top  Dressing, 
Grass  and  Grain  Fertilizer, 
Soluble    Tobacco    and    Po- 
tato, 

Tobacco  Starter, 

Pure  Ground  Bone, 

Knuckle  Bone  Flour, 

All  RQund  Fertilizer. 

Essex  XXX  Fish  and  Potash, 
Com  Fertilizer, 
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Russia  Cement  Co., — Continued. 


Sanderson    Fertilizer   &   Chemical    Co., 
New  Haven,  Conn. 


Shay,  C.  M.,  Fertilizer  Co.,  The,  Groton, 
Conn. 


Shoemaker,  M.  L.  &  Co.,  Philadelphia, 
Pa. 


Swift's   Lowell    Fertilizer   Co.,   44   No. 
Market  St.,  Boston. 


Bxand  of  Fertiliser. 

Essex  Market  Garden  and  Potato  Ma- 
nure, 

A  I  Superphosphate, 

Complete  Manure  for  Com,  Grain 
and  Grass, 

Complete  Manure  for  Potatoes, 
Roots  and  Vegetables, 

Tobacco  Starter, 

Special  Tobacco  Manure, 

Fme  Bone  Meal, 

Dry  Ground  Fish, 

Grass  and  Top  Dressing  Fer- 
tilizer. 

Sanderson's  Formula  A., 

Potato  Manure. 

Superphosphate    for    Com 
and  Grain, 

Special  with  10%  Potash, 

Formula  B.  for  Tobacco, 

Fine  Ground  Fish, 
Bone, 

Top  Dressing, 

Superphosphate    with    Pot- 
ash, 
Atlantic  Coast  Bone,  Fish  and  Potash, 
Muriate  of  Potash, 
Nitrate  of  Soda, 
Double  Manure  Salt. 

Sha/s  Potato  Manure, 
Com  Manure, 
Pure  Ground  Bone, 
Grass  Fertilizer. 

Swift- Sure  Bone  Meal, 

Superphosphate  for  General 
Use, 

Superphosphate  for  Pota- 
toes, 

Guano  for  Truck  and 
Onions. 

Swift's  Lowell  Bone  Fertilizer, 

Potato  Phosphate, 
Dissolved  Bone  and  Pot- 
ash, 
Animal  Brand, 
Market  Garden  Manure, 
Potato  Manure, 
Empress  Brand, 
Perfect  Tobacco  Grower. 
Ground  Bone, 
Lawn  Dressing, 
Superior  Fertilizer, 
Special  Grass  Mixture, 

Acid  Phosphate, 

Nitrate  of  Soda, 

Muriate  of  Potash, 

Tankage. 
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Firm. 

Wilcox  Fertilizer  Works,  The,  Mystic, 
Conn. 


Woodruff,  S.  D.  &  Sons,  Orange,  Conn. 


Brand  of  FertiHser, 

Wilcox's  Potato,  Onion  and  Vegetable 
Manure, 

Potato  Fertilizer, 

Complete     Bone     Superphos- 
phate, 

Special  Superphosphate, 

High  Grade  Fish  and  Potash, 

Fish  and  Potash, 

Grass  Fertilizer, 
Nitrate  of  Soda, 
Dry  Ground  Fish, 
Pure  Ground  Bone, 
Acid  Phosphate, 
Muriate  of  Potash. 

Woodruff's  Home  Mixture. 


The  analyses  which  follow  are  chiefly  useful  as  a  guide  in 
making  purchases  for  the  next  year.  Most  of  them  are  of 
brands  which  are  offered  year  after  year  in  Connecticut  and  the 
analyses  serve  to  show  whether  these  brands  are  maintaining 
their  original  quality. 

The  larger  part  of  the  year's  supply  of  fertilizers  is  shipped 
into  the  state  just  before  planting  time,  much  of  it  after  river 
navigation  is  opened.  Many  brands  are  not  in  market  till  the 
middle  of  April.  Obviously  these  trade  conditions  make  it 
absolutely  impossible  for  the  station  to  sample  and  analyze  the 
two  hundred  and  seventy-five  brands  of  fertilizers  sold  in 
Connecticut  and  tabulate  and  publish  the  results  in  time  to 
show  the  composition  of  all  of  them  before  they  are  bought  and 
applied. 

When  new  brands  are  oflFered,  the  station  endeavors  to  ana- 
lyze such  brands  at  once  and  to  distribute  the  report  of  the 
results  as  quickly  and  widely  as  possible.  Farmers  can  aid 
greatly  by  calling  the  attention  of  the  station  promptly  to  new 
kinds  of  fertilizers  which  are  offered  for  sale. 

SAMPLING  AND  COLLECTION  OF  FERTILIZERS. 

During  April,  May  and  June,  Mr.  V.  L.  Churchill,  the  sam- 
pling agent  of  this  station,  visited  eighty-eight  towns  and  vil- 
lages in  Connecticut  to  draw  samples  of  commercial  fertilizers 
for  analysis.    These  places  were  distributed  as  follows : 
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Litchfield  County  5 

Hartford  G)unty  23 

Tolland  County  7 

Windham  County 8 

New  London  County 12 

Middlesex  County 12 

New  Haven  County 13 

Fairfield  County  8 

In  these  places  six  hundred  and  one  samples  were  taken, 
representing  all  but  four  of  the  brands  which  have  been  entered 
for  sale  in  this  state. 

The  sampling  agent  could  not  find  on  sale  Acid  Phosphate, 
Nitrate  of  Soda  and  Muriate  of  Potash,  sold  by  the  Swift's 
Lowell  Fertilizer  Co.,  nor  Ground  Bone,  sold  by  the  National 
Fertilizer  Co.,  and  no  samples  of  them  were  deposited  by  the 
manufacturers  at  the  station.  It  was,  therefore,  impossible  to 
make  analyses  of  them. 

With  these  exceptions  an  analysis  has  been  made  of  every 
brand  of  fertilizer  which  has  been  entered  at  the  station  for  sale 
in  Connecticut. 

When  several  samples  of  a  single  brand  are  drawn  in  diflFerent 
parts  of  the  state,  the  analysis  is  usually  performed,  not  on  any 
single  sample,  but  on  a  mixture  made  of  equal  weights  of  all 
of  the  several  samples.  Thus,  it  is  believed,  the  average  com- 
position of  the  goods  is  more  fairly  represented  than  by  the 
analysis  of  single  samples. 

The  station  agent  is  instructed  in  every  case  to  open  at  least 
three  packages  of  each  brand  for  sampling,  and,  if  the  number 
of  packages  is  very  large,  to  take  a  portion  from  every  tenth 
one,  by  means  of  a  sampling  tube  which  withdraws  a  section 
or  core  diagonally  through  the  entire  length  of  the  bag  or 
barrel. 

As  a  rule,  the  station  will  not  analyze  samples  taken  from 
dealer's  stock  of  less  than  one  ton,  from  stock  which  has  lain 
over  from  last  season,  or  from  stock  which  is  improperly  stored, 
as  in  bags  lying  on  wet  ground,  or  exposed  to  the  weather,  etc. 

The  station  desires  the  cooperation  of  farmers,  farmers*  dubs 
and  granges  in  calling  attention  to  new  brands  of  fertilizers, 
and  in  securing  samples  of  all  goods  offered  for  sale.    All  sam- 
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pies  must  he  drawn  in  strict  accordance  with  the  Station's 
Instructions  for  Sampling,  and  must  also  be  properly  certified. 
A  copy  of  these  instructions  and  blank  certificates  will  be  sent 
on  application. 

ANALYSES  OF  FERTILIZERS. 

During  the  year  600  samples  of  commercial  fertilizers  and 
manurial  waste-products  have  been  analyzed.  A  classified  list 
of  them  is  given  below  and  the  results  of  their  examination 
are  given  in  detail  in  the  following  pages. 

Samples  are  analyzed  as  promptly  as  possible  in  the  order 
in  which  they  are  received.  As  soon  as  an  analysis  is  com- 
pleted, a  copy  of  it  is  sent  to  the  party  who  furnished  the  sample, 
and  also  to  tihe  manufacturer,  in  order  that  there  may  be  oppor- 
tunity for  correction  or  protest,  before  the  results  are  published. 

CLASSIFICATION   OF  THE   FERTILIZERS  ANALYZED. 

No.  of  Samples. 

1.  Containing  Nitrogen  as  the  chief  valuable  ingredient. 

Nitrate  of  soda 9 

Dried  blood 2 

Cotton  seed  meal  IS7 

Castor  pomace 4 

Flax  seed  meal  t 

2.  Containing  Phosphoric  Acid  as  the  chief  valuable  ingredient. 

Dissolved  rock  phosphate S 

Charred  bone  i 

3.  Containing  Potash  as  the  chief  valuable  ingredient. 

Carbonate  of  potash  10 

High  grade  sulphate  of  potash 4 

Double  sulphate  of  potash  and  magnesia 7 

Muriate  of  potash : 11 

Kainit •. .  .  I 

Saltpeter  waste  3 

4.  Containing  Nitrogen  and  Phosphoric  Acid. 

Bone  maniff es  32 

Slaughter-house  tankage   13 

Dry  ground  fish  13 

5.  Mixed  Fertilizers. 

Superphosphates  with  potash  salts 2 

Nitrogenous  superphosphates  113 

Special  manures 148 

Home  mixed  fertilizers  11 
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6.  Miscellaneous  Fertilisers  and  Manures, 

Vegetable  potash  2 

Cotton  hull  ashes  19 

Wood  ashes   21 

Lime  kiln  ashes  2 

Garbage  ashes  i 

Lime    2 

South  American  guano   I 

Sweepings  from  a  fertilizer  factory i 

Dust  from  wheat  i 

Pulverized  sheep  manure * i 

Rptted  cotton  seed  compost  I 

Dust  from  tobacco i 

Woolen  carpet  waste   I 


Total  number  analyzed 600 

DESCRIPTIONS  AND  ANALYSES  OF  FERTILIZERS  * 

The  samples  referred  to  in  the  following  pages  were  drawn 
by  the  station  agent,  unless  the  contrary  is  stated. 

The  analyses  were  made  by  the  methods  adopted  by  the  Asso- 
ciation of  Official  Agricultural  Qiemists  and  the  results  are 
always  expressed  in  percentages,  or  parts  per  hundred  by 
weight,  of  the  material  examined. 

In  ©rder  to  avoid  confusion,  each  sample,  as  it  is  received, 
is  given  a  consecutive  number,  by  which  it  is  distinguished  in 
the  laboratory.  As  the  numbers  had  become  so  large  as  to  be 
somewhat  unwieldy,  the  numbering  was  begun  again  at  unity  in 
1900. 

I.    RAW  MATERIALS  CHIEFLY  VALUABLE  FOR  NITROGEN. 
NITRATE  OF  SODA  OR   SODIUM  NITRATR 

Nitrate  of  Soda  is  mined  in  Chili  and  purified  there  before 
shipment.  As  offered  in  the  Connecticut  market  it  contains 
about  15.70  per  cent,  of  nitrogen,  equivalent  to  95.3  per  cent,  of 
pure  sodium  nitrate.  * 

Shipments  differ  somewhat  in  composition.  The  lowest  per- 
centage of  nitrogen  found  in  any  sample  this  year  is  15.36, 
equivalent  to  93.25  per  cent,  of  sodium  nitrate. 

♦The  analyses  of  fertilizers  included  in  this  chapter  have  been  made 
by  the  chemists  of  the  station,  Messrs.  Winton,  Bailey,  Andrew,  and  Miss 
Barber,  with  the  help  of  Mr.  Lange.  The  results  have  been  tabulated 
and  discussed  by  the  director. 
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Nine  samples  from  the  Comiecticut  market  have  been  ana- 
lyzed, as  follows: — 

14120.  Sampled  and  sent  from  Connecticut  School  for  Boys, 
Meriden. 

14119.  Sold  by  American  Agricultural  Chemical  Co.,  New 
York.     Sampled  from  stock  of  J.  G.  Schwink,  Meriden. 

14380.  Sampled  from  stock  of  the  Wilcox  Fertilizer  Works, 
Mystic. 

14144.  Sold  by  Bowker  Fertilizer  Co.,  New  York.  Sampled 
from  stock  of  E.  E.  Burwell,  New  Haven. 

14179.  Sampled  from  stock  of  S.  D.  Woodruff  &  Sons, 
Orange. 

14161.  Sold  by.  American  Agricultural  Chemical  Co.,  N.  Y. 
Sampled  from  stock  of  Spencer  Brothers,  Suffield. 

14160.  Sampled  from  stock  of  Sanderson  Fertilizer  and 
Chemical  Co.,  New  Haven. 

14118.  Sold  by  Bowker  Fertilizer  Co.,  New  York.  Sampled 
from  Bowker's  Branch,  Hartford. 

18968.  Sold  by  Bowker  Fertilizer  Co.,  New  York.  Sampled 
from  stock  of  Andrew  Ure,  Highwood. 

Analyses  of  Nitrate  of  Soda. 

Station  No 14x20    X4XX9  X4380  X4X44  14x79  X4X5X  X4X60  X4XX8  X3963 

Percentage  amounts  of 

Nitrogen  found 15.38     15.90  15.72  15.46  15.76  15.76  15. 78  15.72  15.36 

Nitrogen  guaranteed    15.6       15.0  15.0        15.0  15.8  15JO  15.0  15.63 

Costperton $49.75*  52.00  52.00  52.00  53.00  54.00  55-00  55.oo       

Nitrog^en  costs  cents 
per  pound x6.2      X6.4       X6.5      x6.8       x6.8      X7.X       X7.4        X7.5       


All  the  samples  are  of  g^ood  quality,  the  percentage  of  nitrogen  in 
them  ranging  from  X5.36  to  X5.90,  with  an  average  of  15.65  per  cent. 

The  retail  cost  of  nitrogen  in  them  ranged  from  X6.4  to  X7.5  cents 
per  pound,  the  average  being  X6.9. 

We  believe  that  some  farmers  have  undue  prejudice  against 
nitrate  of  soda  because  its  nitrogen  is  in  a  form  soluble  in 
water  and  not  held  by  the  soil  when  leached  with  water. 
Nitrates  will  certainly  wash  down,  and  so  out  of  sandy,  leachy 
soils  when  heavy  rains  fall  on  them. 

*  Car  lots. 


• 
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The  nitrates  are  also  likely  to  decompose  and  the  nitrogen 
to  escape  if  they  are  applied  along  with  much  fresh  stable 
manure.  On  the  other  hand,  the  nitrogen  of  nitrates  acts  more 
quickly  than  any  other  form  and  our  experience  has  shown  us 
the  advantage  of  its  use  in  many  instances.  Peach  orchards  in 
which  the  trees  are  past  their  best  performance  have  been 
greatly  benefited  by  a  dressing  of  350  pounds  of  nitrate  per 
acre  in  the  spring,  before  plowing.  The  trees  made  a  vigorous 
growth  of  new  wood  the  first  season  and  a  largely  increased 
yield  of  fruit  the  year  after. 

Rye  which  has  been  partly  winter-killed  may  be  greatly 
benefited  by  a  moderate  amount  of  nitrate  in  the  spring,  200 
pounds  or  more  per  acre,  where  a  dressing  with  nitrogen  in 
organic  forms  would  be  of  little  use  because  the  soil  is  too  cold 
at  that  time  to  favor  the  proper  decomposition  of  the  fertilizer. 

One  of  our  growers  of  nursery  stock,  after  years  of  experi- 
ence, prefers  nitrates  to  organic  forms  of  nitrogen  in  his 
business. 

On  grass  land  nitrate  is  often  said  to  be  **flashy"  and  to  affect 
only  the  first  crop.  A  single  observation  carried  on  for  ten 
years  showed  a  decidedly  better  turf  where  nitrate  was  used 
annually  than  where  sulphate  of  ammonia  or  cotton  seed  meal 
was  applied  in  equivalent  amount  during  the  same  time.  The 
plots  being  on  a  pasture,  no  calculations  could  be  made  as  to 
the  profit  or  loss  from  the  several  applications. 

DRIED  BLOOD. 

This  is  blood  collected  in  slaughter  houses,  and  dried  by  steam 
or  hot  air.  It  sometimes  contains  wool  or  hair  in  small  amount 
and  occasionally  bone.  It  is,  therefore,  not  at  all  uniform  in 
composition,  and  for  that  reason  the  price  varies  with  the  actual 
composition.  It  is  usually  sold  by  the  "unit  of  ammonia."  A 
"unit"  is  one  per  cent.,  or  20  pounds  of  ammonia;  but  a  "unit" 
of  ammonia  is  about  16.5  pounds  of  nitrogen.  Thus,  if  blood 
is  quoted  at  $2.64  per  unit  of  ammonia,  the  price  of  a  pound 

of  nitrogen  will  be  Jg/s  or  16  cents. 

14146.  Sold  by  Swift's  Lowell  Fertilizer  Co.,  Boston. 
Sampled  from  stock  of  E.  E.  Burwell,  New  Haven. 

18965.  Sold  by  Bowker  Fertilizer  Co.,  N.  Y.  Sampled 
from  stock  of  Andrew  Ure,  Highwood. 
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Analyses  of  Dried  Blood. 

Station  No.                                                    14x45  Z3965 
Percentage  amounts  of 

Nitrogen  found 9.58  10.07 

Nitrogen  guaranteed  9.9  9.75 

Cost  per  ton $42.00  .... 

Nitrogen  costs  cents  per  pound ax.9 


.... 


There  would  seem  to  be  no  economy  in  paying  22  cents  per 
pound  for  nitrogen  in  dried  blood  when  it  can  be  bought  in 
form  of  nitrate  and  of  cotton  seed  meal  for  17  cents  per  pound. 

COTTON   SEED   MEAL. 

This  material  is  of  two  kinds,  which  are  known  in  trade 
respectively  as  undecorticated  and  decorticated.  In  their 
manufacture  cotton  seed  is  first  ginned  to  remove  most  of  the 
fiber,  then  passed  through  a  "linter"  to  take  oflf  the  short  fiber 
or  lint  remaining,  then  through  machines  which  break  and  sep- 
arate the  larger  part  of  the  hulls.  The  hulled  seed  is  ground 
and  the  oil  expressed.  The  ground  cake  from  the  presses  is 
used  as  a  cattle  feed  and  fertilizer.  Formerly  the  hulls  were 
burned  for  fuel  in  the  oil  factories  and  the  resulting  ashes, 
which  contained  from  20  to  30  per  cent,  of  potash,  were  used 
in  this  state  as  a  tobacco  fertilizer. 

The  hulls  have,  however,  come  into  extensive  use  as  a  cattle 
feed  at  the  South,  and  now  sell  for  this  purpose  at  prices  which 
often  forbid  their  use  as  a  fuel. 

According  to  the  rules  of  the  Interstate  Cotton  Seed 
Crushers'  Association,  which,  as  far  as  they  concern  chemical 
composition,  are  the  same  as  those  of  the  New  York  Produce 
Exchange,  if  a  bargain  is  made  for  "choice"  cotton  seed  meal, 
the  seller  must  deliver  meal  containing  at  least  8  per  cent, 
of  ammonia,  which  is  equivalent  to  6.59  per  cent,  of  nitrogen,  or 
41.19  per  cent,  of  protein. 

If  a  bargain  is  made  for  "prime"  cotton  seed  from  Texas 
or  the  Mississippi  Valley,  the  delivered  meal  must  contain  at 
least  the  percentages  named  above.  But  if  "Texas  or  the 
Mississippi  Valley"  is  not  specified  in  the  order,  the  buyer  may 
have  to  content  himself  with  7J4  per  cent,  of  ammonia,  equal 
to  6.18  per  cent,  nitrogen  or  38.62  per  cent,  protein;  which  is 
very  low  grade. 


24  CONNECTICUT   EXPERIMENT  STATION   REPORT,    I9OS. 

In  the  table,  pages  25  to  31,  are  analyses  of  157  samples  of 
cotton  seed  meal  from  stock  bought  chiefly,  if  not  wholly,  for 
use  as  a  fertilizer. 

The  amount  of  cotton  seed  meal  represented  by  all  these  sam- 
ples is  not  known,  but  a  part  of  them  represent  1,820  tons,  and 
the  total  amount  is  certainly  considerably  larger. 

These  figures  show  that  in  the  small  section  of  Hartford 
Coimty,  from  which  most  of  these  samples  came,  more  than 
$50,000  was  spent  this  year  for  cotton  seed  meal  as  a  fertiliaer. 

It  has  been  usual  for  dealers  to  guarantee  7.0  per  cent,  of 
nitrogen,  but  during  the  present  year  only  about  one-third  of 
the  samples  have  contained  that  amount.  This  has  given  rise  to 
many  complaints  and  claims  for  rebates  on  bills  for  meal 
delivered. 

The  percentage  of  nitrogen  has  varied  with  the  month  of 
delivery.    Thus 


28 
22 

34 

51 
12 


6  lots,  delivered  in  Dec,  1904,  averaged  6.95  per  cent,  of  nitrogen. 

"      Jan.,   1905,        "        719 
"      Feb.,     "  "        7.02 

"      March,"  "        6.84       " 

"      April,  "  "        6.83       " 

"      May,     "  "        (i,77       " 


The  average  percentages  of  phosphoric  acid  and  potash  in 
cotton  seed  meal  are  ^.15  and  1.90  respectively,  which  are  valued 
together  at  $4.42  per  ton.  To  determine  the  cost  of  nitrogen, 
the  above  figure  is  subtracted  from  the  ton  price  and  the 
remainder  after  multiplying  by  100  to  reduce  it  to  cents  is 
divided  by  the  number  of  pounds  of  nitrogen  in  a  ton  of  meal. 

Thus  if  a  sample  of  meal  contains  6.94  per  cent,  of  nitrogen 
(which  is  equivalent  to  138.8  pounds  in  the  ton)  and  costs  $27.50 
per  ton,  27.50  —  4.42  =  23.08.  And  2,308  divided  by  138.8  = 
16.6,  which  is  the  cost  of  nitrogen  per  pound  in  cents. 

The  percentage  of  nitrogen  ranges  from  7.93  to  5.60,  the  latter 
amount  being  found  in  a  sample  containing  an  undue  amount  of  hulls. 
The  average  percentage  of  nitrogen  is  6.93,  being  0.2  per  cent,  lower 
than  last  year. 

The  cost  of  nitrogen  ranges  from  14.2  to  20.6  cents  per  pound,  the 
average  cost  being  16.36  cents,  a  shade  less  than  in  1904. 

Nineteen  samples,  Z2  per  cent,  of  the  whole  number,  are  not  *'  choice" 
meal. 
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CASTOR  POMACE. 

This  is  the  ground  residue  of  castor  beans  from  which  castor- 
oil  has  been  expressed  or  extracted.  The  nitrogen  which  it 
contains  is  readily  available  to  plants,  but  the  pomace  is 
extremely  poisonous  to  animals,  which  often  eat  it  greedily 
when  the  opportunity  offers. 

Four  samples  have  been  analyzed  this  year,  as  follows: — 

14667.  Sold  by  the  American  Agricultural  Chemical  Q>., 
New  York,  sampled  and  sent  by  Arthur  Manning,  Hillstown. 

14160.  Sold  by  American  Agricultural  Chemical  Co.,  New 
York,  sampled  from  stock  of  F.  S.  Bidwell  &  Co.,  Windsor 
Locks. 

14478.  Sold  by  Olds  &  Whipple,  Hartford,  sampled  and  sent 
by  P.  P.  Hickey,  Bumside. 

14384.  Sold  by  Bowker  Fertilizer  Co.,  New  York,  sampled 
from  stock  of  Warner  &  Hardin,  Glastonbury,  and  of  H.  L^ 
Spear,  Suffield. 

Analyses  of  Castor  Pomace. 

Station  No.                                               Z4557  H^SO  14478  14384 
Percentage  amounts  of 

Nitrogen  found 5.01           4.70           4.89  4.18 

Nitrogen  guaranteed 4.53           ....  4.12 

Cost  per  ton $23.00  23.00  25.00  23.00 

Nitrogen  costs  cents  per  pound. .    20.4  21.8  23^)  24.5 

The  percentages  of  phosphoric  acid  and  potash  in  castor 
pomace  average  1.95  and  0.98  respectively.  The  cost  of  nitro- 
gen is  determined  in  each  case  by  deducting  $2.54 — ^the  valua- 
tion of  the  phosphoric  acid  and  potash — from  the  ton  price, 
and  dividing  the  remainder  by  the  number  of  pounds  of 
nitrogen  in  a  ton  of  the  pomace.  • 

The  nitrogen  of  castor  pomace  is  more  costly  than  that  of  any  other 
material  used  at  all  commonly  as  a  fertilizer.  There  is  no  reason  to 
believe  that  it  is  worth,  agriculturally,  what  it  costs,  from  20  to  24! 
cents  a  pound. 

FLAX   SEED  MEAL. 

A  single  sample  of  flax  seed,  or  linseed,  meal,  14062» 
sampled  from  stock  of  Olds  &  Whipple,  Hartford,  by  Qaik 
Brothers,  Windsor,  contained  5.88  per  cent,  of  nitrogen  and  cost 
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$29.00  per  ton.  Linseed  meal  also  contains  about  2.15  per 
cent,  of  phosphoric  acid  and  1.50  per  cent  of  potash.  Valuing 
these  at  4  and  5  cents  per  pound  respectively  the  nitrogen  in 
this  sample  cost  21.9  cents.  This  is  somewhat  less  expensive 
than  the  nitrogen  of  castor  pomace  and  our  experiments  indi- 
cate is  quite  as  good  as  a  tobacco  fertilizer. 

II.    RAW    MATERIALS    CHIEFLY    VALUABLE    FOR    PHOS- 
PHORIC ACID. 

DISSOLVED   ROCK   PHOSPHATE   OR   AQD   ROCK. 

This  material,  made  by 'treating  various  mineral  phosphates 
with  oil  of  vitriol,  has  been  practically  the  only  form  in  which 
water-soluble  phosphoric  acid  could  be  bought  during  the  past 
year. 

The  following  analyses  show  the  quality  of  the  dissolved 
phosphate  sold  this  year  in  this  state. 

14123.  Sold  by  the  American  Agricultural  Chemical  G>., 
New  York,  from  the  stock  of  J.  G.  Schw;^nk,  Meriden. 

14398.  Sampled  from  stock  of  Wilcox  Fertilizer  Works, 
Mystic. 

13967.  Sold  by  Bowker  Fertilizer  Co.,  New  York,  sampled 
from  stock  of  Andrew  Ure,  Higfawood. 

14180.  Sold  by  the  E.  Frank  Coe  Co.,  New  York,  sampled 
from  stock  of  S.  D.  Woodruff  &  Sons,  Orange. 

14124.  Sold  by  National  Fertilizer  Co.,  Bridgeport,  sampled 
from  stock  of  the  Connecticut  School  for  Boys,  Meriden. 

Analyses  op  Dissolved  Rock  Phosphate. 

Station  No.  141^3  14398     13967    14180    14x24 
Percentage  amounts  of 

Water-soluble  phosphoric  acid 13.68  14.62      12.40      10.70       7.71 

Citrate-soluble  phosphoric  acid  . . .  2.21  1.82       2.54       2.88       6.29 

Citrate-insoluble  phosphoric  acid. .  045  a77       1.52       4.33       1.31 

Total  phosphoric  acid  found   16.34  I7>2i      ^^^      i7-9i      15-24 

Total  phosphoric  acid  guaranteed  . .  15.0        16.0        ....      15.0 

Sum  of  water-soluble  and  citrate- 
soluble  phoephoric  acid  found. .  15.89  16.44      14.94      I3*58      13.93 
"Available  phosphoric  acid"  guar- 
anteed     14.0  15.0       ii.o       14.0       14.0 

Cost  per  ton  $14.00  16.00 

'^Available  phosphoric  acid"  costs 

cents  per  pound  4.3  4.8 
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The  samples  show  the  usual  range  of  composition,  the  per- 
centage of  water-soluble  phosphoric  acid  being  exceptionally 
low  in  14124. 

It  needs  to  be  remembered  that  "available  phosphoric  acid"  is 
purely  a  trade  name  for  the  sum  of  the  water-soluble  and 
citrate-soluble  phosphoric  acid  and  has  no  necessary  connec- 
tion with  the  actual  availability  of  the  phosphoric  acid  to  crops. 
Water-soluble  phosphoric  acid  is  comparatively  readily  avail- 
able to  plants.  When  applied  to  the  soil  it  soon  becomes  insol- 
uble in  water,  but  exists  for  a  time  at  least  in  forms  which  arc 
easily  decomposed  and  absorbed  by  the  action  of  the  plant  roots. 
This  is  not  by  any  means  equally  true  of  all  forms  of  citrate- 
soluble  phosphoric  acid.  Some  of  them  are,  probably,  about  as 
quickly  and  perfectly  "available,"  in  the  agricultural  sense,  as 
water-soluble  phosphates,  while  others  are,  by  comparison,  quite 
"unavailable"  and  there  is  no  means,  at  present  known,  for 
determining  this  difference  in  the  laboratory. 

The  method  of  citrate  extraction  was  devised  for,  and  is 
strictly  applicable  only  to,  the  determination  of  that  part  of  the 
phosphoric  acid  in  a  plain  superphosphate  ("add  phosphate," 
or  dissolved  rock  phosphate)  which  had  been  at  first  dissolved 
by  sulphuric  acid  but  by  further  chemical  reactions  has  become 
insoluble  in  water.  It  was  formerly  called  "backgone"  or 
"reverted"  phosphoric  acid 

But  when  this  method  is  applied  to  such  mixed  fertilizers  as 
are  now  in  the  trade,  containing  bone,  tankage  and  sometimes 
iron  and  aluminum  phosphates,  citrate-solution  dissolves  much 
phosphate  which  has  not  been  made  more  soluble  by  the  manu- 
facture than  it  was  originally,  and  some  of  which  cannot  be 
considered  as  readily  "available"  to  crops. 

While  ** available"  phosphoric  acid  has  cost  4i  cents  or  more  per 
pound  at  retail,  it  has  been  freely  bought  in  mixed  car  lots  for  3^  cents. 

CHARRED  BONK 

A  sample  of  this  material.  No.  16123,  from  a  hardware 
factory,  is  a  refuse  consisting  of  ground  bone  which  has  been 
roasted  without  access  of  air.  It  contains'5.18  per  cent,  of  sand, 
3.47  per  cent  of  charcoal  and  36.26  per  cent,  of  phosphoric  add. 
Experience    shows    that    the    phosphoric    acid    of   this    char 


CARBONATE  OF  POTASH.  35 

or  bone  black  is  very  inert  in  the  soil  and  the  material  is  of 
little  value  to  apply  in  its  present  state.  An  excellent  super- 
phosphate can  be  made  from  it,  but  not  profitably,  as  a  rule, 
on  the  farm. 

III.    RAW   MATERIALS   OF  HIGH   GRADE  CONTAINING 

POTASH. 

CARBONATE    OF  POTASH. 
(Analyses  on  page  36.) 

Commercial  carbonate  of  potash  has  largely  taken  the  place 
of  cotton  hull  ashes  as  a  source  of  potash  for  tobacco  lands. 
It  comes  in  casks,  holding  about  one  thousand  pounds,  and  is 
a  white  granular  solid  which  gathers  moisture  quickly  if  exposed 
to  damp  air  and  becomes  noticeably  moist  and  sticky.  It  must 
therefore  be  kept  in  tight,  closed  packages  until  needed  for  use. 
The  lumps  which  are  found  in  it  are  easily  screened  out  and 
pulverized.  No  difikuky  has  been  found  in  making,  storing, 
or  applying  a  mixture  of  cotton  seed  meal  and  carbonate  of 
potash.  If  the  mixture  were  kept  over  for  a  season,  especially 
if  it  got  damp,  there  is  little  doubt  that  it  would  cake  badly  in 
bags  and  liberate  some  nitrogen  in  form  of  ammonia  from  the 
meal.  This  tendency  to  absorb  water  makes  the  matter  of 
proper  sampling  more  than  usually  difficult. 

The  best  way  to  sample  is  to  bore  into  the  middle  of  the  cask 
with  a  long  auger,  quickly  withdraw  a  sample,  putting  it  at  once 
into  a  can  with  a  tight  cover  and  later  closing  the  hole  in  the 
cask  with  a  bung  cork. 

The  following*  ten  analyses  show  the  composition  of  the  car- 
bonate sold  in  this  state : 

14226.  Sold  by  A.  Klipstein  &  Co.,  122  Pearl  St.,.  New  York, 
sampled  and  sent  by  E.  O.  Marsh,  New  Milford. 

14266.  Sold  by  Klipstein,  sampled  and  sent  by  John  Sul- 
livan, Suffield. 

14213.  Sold  by  Klipstein  and  sent  by  W.  W.  Thompson, 
Warehouse  Point. 

14313.  Sold  by  Klipstein,  sampled  and  sent  by  G.  A.  Doug- 
lass, Thompsonville. 

14248.  Sold  by  Bissell,  Graves  Co.,  Suffield,  sampled  and  sent 
by  O.  E.  Pitcher,  Suffield. 
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14163.  Sold  by  National  Fertilizer  Co.,  Bridgeport,  sampled 
from  stock  of  Chas..  T.  Remington,  Suffield. 

14247.  Sold  by  Klipstein,  sampled  from  stock  of  E.  S.  Hale, 
Portland.     . 

14479.  Sold  by  Klipstein,  sampled  from  stock  of  P.  P. 
Hickey,  Bumside. 

14312.  Sold  by  Klipstein,  sampled  and  sent  by  Herman 
Ude,  Suffield. 

13416.  Sold  by  T.  Sisson  &  Co.,  Hartford  Sent  by  T. 
Sisson  &  Co. 

Analyses  of  Carbonate  of  Potash. 

Station  No X4226  {4265  142x3  143x3  14248  X4153  X4247  14479  14312  1341^ 

Percentage  amounts  of 

Potash  found 67.22    66.54  67.16    65.86  63.94  65.64   67.1S  66.95  64.10    60.78 

Potash  guaranteed..   66.0     66.0  66.0     65.0  66.0  66.0     66.0  66.0  66.0       — 

Chlorine 0.45     0.90  0.73      1.13  0.07  0.27     0.67  0.90  r.05      1.56 

Sulphuric  acid none    trace  none    none  none  none    none  none  none      i.ds 

Water i.io     i.io  1.27      1.53  6.60  3.80     1.40  1.80  4.92     — 

Cost  per  ton $90.00   95.00  95.00  95.00  92.00  95.00    98.25    98.00      

Potash  costs  cents 

perpound 6.7      7.1  7.x       7.2  7.2  7.2       7.3  7.3 

Probable  Composition  of  the  Samples. 

Potassium  carbonate  97.80   95.92  97.18  94.46  93.73  95.80  97.31  96.52  93.03  82.99 

Potassium  chloride  -  0.95      1.92  1.51  2.37  0.14  0.57  1.41  1.89  3.3i  3.2^ 

Potassium  sulphate,  none    trace  none  none  none  none  none  none  none  3.96 

Water i.io      i.io  1.27  1.53  6.60  3.80  1.40  1.80  4.92  9.00 

Insoluble  in  water.,  none     0.14  none  none  none  none  none  none  none     

99.85    99.08    99.96    98.36  100.47  100. T7  100.12  100.21    99.16    99.39 

The  differences  between  loo.oo  and  the  footings  in  the  last 
line  of  the  table  represent  in  each  case  the  errors  of  analysis. 

Excluding  13416,  which  is  obviously  a  lower  grade  article, 
of  quite  different  composition,  it  is  seen  that  the  others  are 
closely  alike  save  that  three  of  them  contain  more  moisture  than 
the  others.  This  moisture  may  have  gathered  in  the  sample 
after  it  was  drawn,  as  explained  above,  or  may  have  been  in 
the  goods  themselves.  If  stored  in  a  damp  place  carbonate 
in  the  casks  may  draw  moisture  and  in  that  case  will  weigh 
more  than  is  shown  by  the  invoice  weight.  In  one  case  a 
single  cask  weighed  40  potmds  more  than  the  invoice  weight, 
which  would  represent  4  per  cent,  of  moisture.    In  this  case, 
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while  the  percentage  of  potash  was  slightly  below  guaranty, 

the  total  number  of  pounds  of  potash  delivered  was  fully  what 

the  guaranty  called  for. 

The  cost  of  potash  rang^es  from  6.7  to  7.3  cents  per  pound,  the  averag^e 
being 7. z  cents,  about  z.5  cents  per  pound  less  than  in  cotton  hull  ashes, 
as  will  appear  on  page  zoz. 

HIGH   GRADE   SULPHATE   OF   POTASH. 
(Analyses  on  pages  38  and  39.) 

This  chemical  should  contain  over  88  per  cent,  of  pure  potas- 
sium sulphate  (sulphate  of  potash),  or  about  49  per  cent,  of 
potassium  oxide,  a  per  cent,  less  than  is  contained  in  muriate, 
and  should  be  nearly  free  from  chlorine. 

These  four  samples,  whose  analyses  appear  in  the  table,  all 
contain  more  than  the  guaranteed  percentage  of  potash  and  are 
of  good  quality. 

Potash  in  this  form  has  cost  on  the  average  5.0  cents  per  pound. 

DOUBLE   SULPHATE  OF  POTASH   AND   MAGNESIA. 

(Analyses  on  pages  38  and  39.) 

This  material  is  usually  sold  as  "sulphate  of  potash"  or 
"manure  salt,'*  on  a  guaranty  of  "48-50  per  cent,  sulphate," 
which  is  equivalent  to  25.9-27.0  per  cent,  of  potassium  oxide. 
Besides  some  46-50  per  cent,  of  potassium  sulphate,  it  contains 
over  30  per  cent,  of  magnesium  sulphate,  chlorine  equivalent  to 
3  per  cent,  of  common  salt,  a  little  sodium  and  calcium  sulphates, 
with  varying  quantities  of  moisture. 

Seven  samples  of  this  potash  salt  have  been  analyzed  this  year. 

No.  14294  is  stated  by  the  sender  to  have  been  bought  for 

$45.00  per  ton,  the  price  of  muriate.    It  is,  however,  double 

sulphate  of  potash  and  the  cost  of  potash  in  it  is  therefore 

redconed  on  the  cost  price  of  double  sulphate,  i.  e,  $30.00  per 

ton. 

The  average  cost  of  potash  in  this  form  has  been  5.3  cents  per  pound, 
0.3  cent  higher  than  in  high  grade  sulphate. 

MURIATE  OF   POTASH. 
(Analysis  on  paces  38  and  39.) 

Commercial  muriate  of  potash  contains  about  80  per  cent,  of 
muriate  of  potash  (potassium  chloride),  15  per  cent,  or  more 
of  common  salt  (sodium  chloride)  and  4  per  cent,  or  more  of 
water. 
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Potash  Salts.     Percentage  Composition  and 


Station 
No. 


4X49 
4x52 
4143 
4156 

4249 

4"4 
4x55 
41x3 
4x42 

4294 
4x62 

3983 
4Z16 

4117 

4132 

43x4 
438X 

4x54 
4x62 

4382 

4449 
3964 


X4XX5 


Drawn  from  Stock  in  possession  ot 


High  Grade  SulpJiate  of  Potash  : 


£.  Burbank,  Suffield,  from  National 

Fertilizer  Co 

E.  N.  Austin,  Suffield,  from  American 

Agricultural  Chemical  Co _ 

E.  E.  Burwell,  New  Haven,  from  Swifl's- 

Lowell  Fertilizer  Co 

Spencer  Bros.,  Sufiield,  from  American 

Agricultural  Chemical  Co 


Double  Sulphate  of  Potash  : 

Bissell ,  Graves  Co. »  Suffield 

Conn.  School  for  Boys,  Meriden,  from 

National  Fertilizer  Co 

E.  N.  Austin,  Suffield,  from  American 

Agricultural  Chemical  Co 

J.  G.  Schwink,  Meriden,  from  American 

Agricultural  Chemical  Co 

E.  E.  Burwell,  New  Haven,  from  Bow- 

ker  Fertilizer  Co _ 

from  San  derson 

Fertilizer  and  Chemical  Co 

Sanderson  Fertilizer  and  Chemical  Co., 

New  Haven - 


Muriate  of  Potash  : 

from  E.  Aspinall,  N.  Y. 

Conn.  School  for  Boys,  Meriden,  from 
National  Fertilizer  Co - 

J.  G.  Schwink,  Meriden,  from  American 
Agricultural  Chemical  Co 

from  S,  D.  Wood- 
ruff &  Sons,  Orange 

from  Sanderson 

Fertilizer  and  Chemical  Co 

M.  E.  Thompson,  Ellington,  from  Wil- 
cox Fertilizer  Works 

E.  N.  Austin,  Suffield,  from  American 
Agricultural  Chemical  Co 

Sanderson  Fertilizer  and  Chemical  Co., 
New  Haven 

Bowker's  Branch,  Hartford,  from  Bow- 
ker  Fertilizer  Co 

from  Berkshire  Fertilizer 

Co 

Andrew  Ure,  Hamden,  from  Bowker 
Fertilizer  Co 

Kainit : 
Conn.   School  for  Boys,  Meriden,  from 
National  FertflizerCo - 


Sampled  and  sent  by 


Station  agent 

it 
tt 
tc 

Oscar  E.  Pitcher,  Suffield 

Station  agent 

tt 

it 
t 

C.  M.  Geer,  Yantic 

Station  agent 

A.  C.  Lake,  R.  D.,  Water- 
town _. 

Station  agent 

tt 

Harris    J.    Warner,    Mt. 

Carmel  Center 

E.  C.  Warner,  North 

Haven 

Station  agent 

•  tt 

tt 

it 

Newton  M.  Curtis,  Sandy 
Hook 

Station  agent 

Station  agent 
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Cost  per  Pound  of  Potash. 


*            Percentages  found. 

Percentages 
guaranteed. 

Cost 
per 
ton. 

Potash 

Station 
No. 

Potash 

soluble  in 

Water. 

Eauivalent 
Muriate. 

Equivalent 
Sulphate. 

Muriate. 

Sulphate. 

costs 

cents 

per 

pound. 

MM9 

49.88 

92.28 

•                            ^ 

88.8 

$48.00 

4.8 

X4i5« 

49.28 



91.17 



88.8 

49.00 

5.0 

X4143 

49.36 

91.32 



88.8 

49.00 

5.0 

i+xS^ 

49.69 

• 

91.93 



88.8 

53.00 

5.3 

14249 

27.37 

■ 

50.63 

48.1 

27.00 

4.9 

X4114 

27.33 



50.56 



50.0 

27.25 

S.0 

14^55 

27.11 



50.15 



48.1 

29.00 

5-3 

141x3 

26.49 



49.01 



46.3 

28.00 

S3 

14x42 

26.46 



48.95 



44.4 

29.00 

5.5 

X4294 

26.74 

49-47 





30.00 

5.6 

X4x6x 

25.32 



46.84 



44.4 

30.00 

S9 

13983 

55.02 

86.93 

.... 

82.7 

.... 

43.55 

• 

4.0 

X4XX6 

49.53 

78.26 



79.0 



40.75 

4.1* 

14x17 

50.20 

79.32 



79.0 



42.00 

4.a 

X4X32 

52.84 

83.49  ' 







45.00 

4.3 

14314 

52.46 

82.89 



80.0 



45.00 

4-3 

X4381 

50.83 

80.31 



79.0 



44.00 

4.3 

14154 

52.47 

82.90 



79.0 



46.00 

4.4 

14x62 

51.68 

81.65 



79.0 



45.00 

4-4 

14382 

48.98 

77.39 



79.0 



44.00 

4-5 

X4449 

55.62 

87.88 



80.0 



45.00 

4.0 

139^ 

47.48 

75.02 

79.0 







M"5 

12.49 

19.73 



19.0 



11.75 

4.7* 

*  Mixed  car  lots. 
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Of  the  eleven  samples  analyzed,  two  contain  exceptionally 
high  percentages  of  potash,  over  55  per  cent.,  and  one  an  excep- 
tionally low  percentage,  47.5. 

The  average  cost  of  potash  has  been  4.25  cents  per  pound. 

KAINIT. 
(Analysis  on  pages  38  and  39.) 

Kainit  is  less  uniform  in  composition  than  the  other  potash 
salts.  It  contains  from  11  to  13  per  cent,  of  potash,  more  than 
that  quantity  of  soda,  and  rather  less  magnesia.  These  "bases" 
are  combined  with  chlorine  and  sulphuric  acid.  Unless  "cal- 
cined," it  contains  more  water  than  either  the  sulphate  or  the 
muriate  of  potash.  It  is  usually  sold  on  a  guaranty  of  12  to 
15  per  cent,  of  potash,  or  23  to  25  per  cent,  "sulphate  of  potash." 
It  is  not  properly  called,  or  claimed  to  be,  a  sulphate  of  potash, 
since  it  contains  more  than  enough  chlorine  to  combine  wiA 
all  the  potash  present,  and  there  are  sound  reasons  for  believing 
that  its  potash  exists  chiefly  as  muriate  and,  to  a  much  less 
extent,  as  sulphate.  Its  action  and  effects  are  unquestionably 
those  of  a  muriate  rather  than  of  a  sulphate. 

The  single  sample  analyzed  this  year  cost  f  zi.75  per  ton  in  a  mixed 
car  lot,  the  actual  potash  costing  4.7  cents  per  pound. 

REFUSE    SALT    OR    SALTPETER. 

This  material  is  a  waste  from  the  refining  of  saltpeter  used 
in  the  manufacture  of  gun  powder.  It  has  no  very  constant 
composition,  as  the  following  analyses  show. 

18912.  Sent  by  P.  P.  Hickey,  Bumside.  13978  and  14227 
were  sent,  by  Andrew  Kingsbury,  Rockville;  the  first  sample 
being  sent  to  him  by  the  manufacturer,  the  second  carefully 
drawn  by  him  from  a  car  load  sent  by  the  company. 

Analyses. 

Z39Z3  X3973  143^ 

Percentage  amounts  of 

Moisture   5.02              6.70 

Sand  and  dirt asi  0:26  .... 

Nitrogen  as  nitrates 0.94  trace  1.65 

Potash    7.24  35.50  27.76 

Chlorine   52.02  50.12  40.67 

Sulphuric  acid  0.10  1.71  2.78 

Soda  and  other  matters  by  difference 34.17  1241  20^14 

100.00  100.00  100.00 

Cost  per  ton  $  9.50 

Valuation  per  ton  29.20 
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IV.    RAW  MATERIALS  CONTAINING  NITROGEN  AND  PHOS- 
PHORIC ACID. 

BONE  MANURES. 

The  terms  "Bone  Dust,"  "Ground  Bone,"  "Bone  Meal*'  and 
"Bone"  applied  to  fertilizers,  sometimes  signify  material  made 
from  dry,  clean  and  pure  bones;  in  other  cases  these  terms 
refer  to  the  result  of  crushing  fresh  or  moist  bones  which  have 
been  thrown  out  either  raw  or  after  cooking,  with  more  or  less 
meat,  tendon  and  grease,  and — if  taken  from  garbage  or  ash 
heaps — ^with  ashes  or  soil  adhering ;  again  they  denote  mixtures 
of  bone,  blood,  meat  and  other  slaughter-house  refuse  which 
have  been  cooked  in  steam  tanks  to  recover  grease,  and  are  then 
dried  and  sometimes  sold  as  "tankage";  or  finally,  they  apply 
to  bone  from  which  a  large  share  of  the  nitrogenous  substance 
has  been  extracted  in  the  glue  manufacture.  When  they  arc 
in  the  same  state  of  mechanical  subdivision,  the  nitrogen  of  all 
these  varieties  of  bone  probably  has  about  the  same  fertilizing 
value. 

Valuation  of  FERinjzERS  in  General. 

m 

Tht  following  table  contains  a  column  headed  "Valuation  per  ton.'' 

The  valuation  of  a  fertilizer,  as  practiced  at  this  station,  consists  in 
calculating  the  retail  trade-value  or  cash-cost  at  freight  centers  (in  raw 
material  of  good  quality)  of  an  amount  of  nitrogen,  phosphoric  acid  and 
potash  equal  to  that  contained  in  one  ton  of  the  fertilia&er. 

The  trade  value  per  pound  of  these  ingredients  is  reckoned  from  the 
current  market  prices  of  the  standard  articles  which  furnish  them  to 
commerce. 

The  consumer,  in  estimating  the  reasonable  price  to  pay  for  high-grade 
fertilizers,  should  add  to  the  trade-value  of  the  above-named  ingredients 
a  suitable  margin  for  the  expenses  of  manufacture  and  sale,  and  for  the 
convenience  or  other  advantage  incidental  to  their  use. 

Trade- Values  op  Fertilizer  Elements  for  1905.* 

The  average  trade-values  or  retail  costs  in  market,  per  pound,  of  the 
ordinarily  occurring  forms  of  nitrogen,  phosphoric  acid  and  potash  in 
raw  materials  and  chemicals,  as  found  in  New  England,  New  York  and 
New  Jersey  markets  during  1904,  were  as  follows : 


♦Adopted  at  a  conference  of  representatives  of  the  Connecticut,  Maine, 
Massachusetts,  New  Jersey,  Rhode  Island  and  Vermont  stations,  held  in 
March,  1905. 
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Cents 
'  per  Poand. 

Nitrogen  in  nitrates 17 

in  ammonia  salts I7)4 

Organic  nitrogen,  in  dry  and  fine-ground  fish,  meat  and  blood,  and 

in  mixed  fertilizers i8$4 

in  fine*  bone  and  tankage 18 

in  coarse*  bone  and  tankage 13 

Phosphoric  acid,  water-soluble 4^ 

citrate-solublef   4 

of  fine*  ground  bone  and  tankage 4 

of  coarse*  bone  and  tankage 3 

of  cotton-seed  meal,  castor  pomace,  and  ashes. . .    4 
of  mixed  fertilizers,  if  insoluble  in  ammonium 

citratet  2 

Potash  as  high-grade  sulphate  in  forms  free  from  muriate   (or 

chlorides)    5 

as  muriate   4% 

as  carbonate  8 

The  foregoing  are,  as  nearly  as  can  be  estimated,  the  prices  at  which, 
during  the  six  months  preceding  March  last,  the  respective  ingredients 
were  retailed  for  cash,  in  our  large  markets,  in  those  raw  materials  which 
are  the  regular  source  of  supply.  The  valuations  obtained  by  use  of  the 
above  figures  will  be  found  to  correspond  fairly  with  the  average  retail 
prices,  at  the  large  markets,  of  standard  raw  materials,  such  a^  the 
following : 

Sulphate  of  ammonia,  Carbonate  of  potash, 

Nitrate  of  soda.  Sulphate  of  potash, 

Dried  blood.  Plain  superphosphate, 

Azotin,  Dry  ground  fish, 

Ammonite,  Bone  and  tankage, 

Muriate  of  potash.  Ground  South  Carolina  rock. 

Valuation  of  Bone  and  Tankage. 

To  obtain  the  valuation  of  ground  bone  the  sample  is  sifted  into  two 
grades,  that  finer  than  Vao  inch  "fine,*'  and  that  coarser  than  Vn  inch, 
"coarse." 

The  nitrogen  value  of  each  grade  is  separately  computed  by  multipl3ring 
the  pounds  of  nitrogen  per  ton  by  the  per  cent,  of  each  grade,  multiplying 
one-tenth  of  that  product  by  the  trade  value  per  pound  of  nitrogen  in 
that  grade,  and  taking  this  final  product  as  the  result  in  cents.    Summing 


*  In  this  report  "fine"  as  applied  to  bone  and  tankage,  signifies  smaller 
than  Vao  inch;   and  "coarse,"  larger  than  */»  inch. 

t  Dissolved  from  2  grams  of  the  fertilizer,  previously  extracted  'wpth 
pure  water,  by  100  cc  neutral  solution  of  ammonium  citrate,  sp.  gr. 
1.09  in  thirty  minutes,  at  65^  C,  with  agitation  once  in  five  minutes. 
Commonly  called  "reverted"  or*  *'backgone"  phosphoric  acid. 
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up  the  separate  values  of  each  grade  thus  obtained,  together  with  the 
values  of  each  grade  of  phosphoric  acid,  similarly  computed,  the  total  is 
the  valuation  of  the  sample. 

I.  Bone  Manures  Sampled  by  the  Station  agent. 

In  the  table  on  pages  44  and  45  are  tabulated  analyses  of 
twenty-four  samples. 

GUARANTIES. 

Eight  of  the  samples  drawn  by  the  agent  contain  less  nitrogen  or 
phosphoric  acid  than  is  guaranteed,  but  in  most  cases  when  the  per- 
centage of  one  ingredient  is  below  guaranty,  that  of  the  other  is  con- 
siderably above  it. 

The  following  brands  have  failed  to  meet  their  guaranty  : 

X4346.  Bohrs  Self-Recommending  Fertilizer.  Phosphoric  acid  found, 
22.03,  guaranteed,  23.0, 

I43S7*  Shay's  Pure  Ground  Bone.  Nitrogen  found,  2.17,  guaranteed 
2.7.    Phosphoric  acid  found,  29.62,  guaranteed,  30.0. 

X4338.  E.  F.  Coe  Co.*s  XXX  Ground  Bone.  Nitrogen  found,  2.30, 
guaranteed,  2.5. 

'4345*  Berkshire  Ground  Bone.  Phosphoric  acid  found,  18.84,  ^^^' 
anteed,  20.0. 

Z4348.    Buffalo  Ground  Bone.    Nitrogen  found,  2.37,  guaranteed,  2.5. 

Z4360.  Swift's  Lowell  Ground  Bone«  Nitrogen  found,  2.14,  guaran- 
teed, 2.5. 

Z4362.  Wilcox'  Pure  Ground  Bone.  Nitrogen  found,  2.28,  guaran- 
teed, 2.5. 

24364.  Hubbard's  Strictly  Pure  Fine  Bone.  Phosphoric  acid  found, 
2Z.X7,  guaranteed,  22.0. 

G>ST  AND  Valuation. 

The  price  printed  in  full- face  in  the  column  showing  cost  per 
ton  is  the  one  used  in  calculating  the  percentage  difference.* 

The  average  cost  of  the  24  samples  drawn  by  the  station  is 
$28.38  and  the  average  valuation  $27.01,  a  fairly  satisfactory 
agreement. 

2.  Sampled  by  Purchasers  and  Others, 

In  the  table  above  referred  to  are  analyses  of  eight  samples 
drawn  by  others  than  the  station  agent. 

*  Percentage  difference  shows  the  percentage  excess  of  the  cost  price 
over  the  average  retail  cost,  at  freight  centers,  of  the  nitrogen  and  phos- 
phoric acid  contained  in  the  fertilizer. 
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Percentage  Composition  and 


SUdon 

No. 


14343 
14350 

14353 

«43S7 


14352 

M543 
14338 

M359 
^4345 
M358 

M347 

14348 


1436X 
X4360 


Z4362 

14343 

X4344 
14354 

X4363 
14364 


1435 1 
M35S 
14350 


X4307 

M477 
14x36 

X4308 

X4009 

X4366 

14448 

Z4339 


Name  or  Brand. 


Sampled  by  Station  Agent. 
Self- Recommending  Fertilizer.. 


Ground  Bone 

Pure  Bone  Dust 

Frisbie's  Fine  Bone  Meal.. 
Shay's  Pure  Ground  Bone. 

Swift-Sure  Bone  Meal 


New  England  Ground  Bone 

E.  F.  Coe's  XXX  Ground  Bone 
Essex  Fine  Bone  Meal 


Ground  Bone 

Sanderson's  Fine  Ground  Bone 

Bowker's  Fresh  Ground  Bone.. 


Buffalo  Ground  Bone 


Pure  Fine  Ground  Bone 
Ground  Bone 


Wilcox'  Pure  Ground  Bone. 


Ground  Bone. 


Armour's  Bone  Meal 


Hubbard's    Pure    Raw    Knuckle    Bone 
Flour 

Fine  Knuckle  Bone  Flour. 


Hubbard's  Strictly  Pure  Fine  Bone 


Ground  Bone 

Mad  River  Pure  Ground  Bone... 
Lister's  Celebrated  Ground  Bone 


Sampled  by  Purchasers  and  others. 
Fine  Ground  Bone 


**Swiftsure"  Bone  Meal 

Cooper's  Bone  Meal 

Cooper's  Bone 

Bone  Meal 

Swift's  Lowell  Ground  Bone. . 
Berkshire  Fine  Ground  Bone. 
James' Ground  Bone 


Manufacturer. 


Valentine  Bohl,  Waterbury. 


Am'n  Agricultural  Chemical  Co.,  N.  Y. 

Peter  Cooper's  Glue  Factory,  N.  Y 

The  L.  T.  Frisbie  Co.,  Hartford 

The  C.  M.  Shay  Fertilizer  Co.,  Groton. 


M.  L.  Shoemaker  &  Co. ,  Phila.,  Pa 


The  New  England  Fertilizer  Co.,  Boston 

E.  Frank  Coe  Co.,  New  York 

Russia  Cement  Co.,  Gloucester,  Mass. 

Berkshire  Fertilizer  Co.,  Bridgeport... 

Sanderson  Fertilizer  and  Chemical  Co., 
New  Haven 

Bowker  Fertilizer  Co.,  N.  Y 


Buffalo  Fertilizer  Co.,  Buffalo,  N.  Y.  .. 


The  Rogers  Mfg.  Co.,  Rockfall 

Swift's  Lowell  Fertilizer  Co.,  Boston. 


The  Wilcox  Fertilizer  Works,  Mystic 


Am'n.  Agricultural  ChemicaiCo.,  N.  Y. 


ArmourFertilizer  Works,  Baltimore,  Md. 

The   Rogers  &   Hubbard  Co.,  Middle. 
town 


The  Rogers  Mfg.  Co.,  Rockfall 


The   Rogers  &  Hubbard   Co.,   Middle- 
town  

Geo.  L.  Dennis,  Stafford  Springs 

Wm.  McCormack,  Wolcott 

Lister's  Agricultural  Chemical  Works, 
Newark,  N.  J 

Sanderson  Fertilizer  and  Chemical  Co. , 
New  Haven 


Peter  Cooper's  Glue  Factory,  N.  Y. 
Peter  Cooper's  Glue  Factory,  N.  Y. 


Swift's  Lowell  Fertilizer  Co.,  Boston. 
Berkshire  Fertilizer  Co.,  Bridgeport.. 
E.  L.  James,  Warren villc.. 
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Valuation  of  Bone  Manures. 


Dealer. 


Manuf  actu  rer 

D.  B.  Wilcox  &  Co.,  Waterbury 

E.N.Austin,  Suffield 

J,  B.  Parker,  Poquonock 

Edward  White,  Rockville 

Manufacturer - 

G.  N.  Williams  Co.,  New  Lon- 
don  

F.  H.  Roff,  Guilford 

J.  P.  Barstow  &  Co.,  Norwich _ 

A.  R.  Manning,  YaAtic 

E.  M.  Jennings,!  Green's  Farms 
Lightbourn  &  Pond  Co.,  New 

Haven  ..^ 

Avery  Bros.,  Norwich  Town  ._ 

Manufacturer 

R.  H.  Hall,  East  Hampton 

C.  D.  Torrey,  Putnam __ 

Bowker's  Branch,  Southport  .. 
J.  A.  Lewis  &  Co.,  Willimantic 

F.  H.  Gilbert,  Jewett  City 

M.  L.  Loomis  &  Son,  Westches- 
ter  

E.  E.  Burwell,  New  Haven 

J.  O.  Fox  &  Co.,  Putnam 

J.  P.  Barstow  &  Co.,  Norwich . 

T.  H.  Eldredge,  Norwich 

Manufacturer 

J.  A.  Nichols,  Daniel  son 

C.  Buckingham,  Southport 

Gault  Bros. ,  Westport 

W.  B.  Martin,  Rockville 

H.  W.  Andrews,  Wallingford.. 
H.  H.  McKnight,  Ellington  ... 

E.  E.  Burwell,  New  Haven 

Manufacturer 

H.  H.  McKnight,  Ellington 

John  Bransfield,  Portland 

Manufacturer 

M  anufact  urer 

T.  C.  Wilcoxson,  Stratford 

Wm.  Sullivan,  New  Milford... 


E.  C.  Warner,  North  Haven... 
Olds  &  Whipple,  Hartford  .... 

A.  Pouleur,  Windsor 

H.  K.  Brainard,  Thompson ville 

August  Pouleur,  Windsor 

Zerah  P.  Beach,f  Wallingford. 

Manufacturer 

Manufacturer 


o 

a 


a! 

"8. 


^25.00 
25.00 
22.50 
25.00 
29.00 
30.00 

28.00 
35.00 
38.00 
36.50 
30.00 
30.00 

30.00 
30.00 
30.00 
30.00 
28.00 
29.00 
27.00 
29.00 
28.00 
29.00 

29.00 

30.00 

30.00 

31.00 

30.50 

30.00 

29.00 

29.50 

32.00 

28.00 

30.00 

30.00 

30.00 

36.00 

35.00 

35.50 
32.00 
35.00 
31.00 
30.00 
30.50 
28.00 
32.00 
26.00 
26.00 


28.00 
35.00 
25.00 
25.00 
20.00 
28.00 
30.00 
29.00 


C 

o 

•mm 

9 
"ft 
> 


$30.33 

24.38 

25.39 
28.56 

29.16 


35.44 

28.60 
28.29 

28.21 
27.42 

26.48 


26.27 


27.07 
27.48 


26.03 


26.27 

30.88 

30.36 
25.83 


23.43 
23.17 

17.42 


29.34 
35.67 
24.72 

24.34 
25.03 

26.53 
28.15 
22.85 


Is 

0. 


25.37  10.4 


17.6* 

7.7* 

1.5* 

1.5 
2.9 


3.0 


4.9 

6.0 

6.3 

9.4 
9.5 


10.4 
10.8 

II.O 
13.3 


26.43     13.5 


14.2 
15.0 

15.3 
18.1 


19.5 
38.1 

49.3 


4.6* 

1.9* 
I.I 

2.7 
3.9 
5.5 
6.6 
26.9 


Chemical 

Analyti 

B. 

Nitrogen. 

Phosphoric 
acid. 

FouDd. 

Guar- 
anteed. 

Found. 

Guar- 
anteed. 

4.25 

3.0 

22.03 

23.0 

1.76 
1.20 

4.85 
2.17 

1.5 
0.9 

3.3 
2.7 

26.23 
30.64 
19.70 
29.62 

25.0 
26.7 
18.0 
30.0 

5.84 

4.1 

23.41 

20.0 

2.89 
2.30 

2.5 
2.5 

26.87 
27.76 

22.0 
Z9.O 

4.48 
4.33 

3.3 

a.5 

20.70 
18.84 

18.0 
20.0 

3.45 

2.5 

23.13 

20.0 

2.92 

a.5 

22.26 

z8.o 

2.37 

2.5 

25.84 

22.0 

3.50 
2.14 

2.9 
2.5 

24.37 
28.34 

23.0 
23.0 

2.28 

2.5 

26.23 

22.0 

2.50 

2.5 

26.12 

22.0 

2.74 

2.5 

24.00 

24.0 

4.00 

3.8 

25.24 

24.7 

4.00 

3.8 

25.66 

24.0 

3.84 

2.9 

21.17 

22.0 

3.86 
3.93 
2.79 

2.5 
3.0 

2.7 

21. 36 

20.79 
12.15 

20.0 
20.0 
12.0 

4.19 

5.93 
1.05 

0.98 

I.IO 

2.14 

4.76 

3.96 

2.5 

0.9 
0.9 

2.5 

22.13 
22.32 
30.65 
29.83 
30.58 

27.44 
18.65 

20.53 

20.0 

26.7 
26.7 
26.0 
23.0 
20.0 

Mechanical 
Analyses. 


Si* 

(t. 


70 

58 

53 
47 
71 


59 


60 

72 

48 
60 


45 


60 


61 


40 
63 


58 
55 

63 

59 

50 
39 


7 
6 

55 


30 

42 
47 
53 
29 


41 


40 
28 

52 

40 

55 


40 

39 

60 
37 

42 

45 

37 
41 

50 
61 


93 
94 

46 


60 

40 

66 

34 

50 

50 

56 

44 

53 

47 

59 

41 

54 

46 

3 

97 

t 
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Percentage  Composition  and 


Station 
No. 


M349 
14122 

14x48 

Z4146 

14340 

14x81 
14x21 

X3966 


X3982 
X4264 

MJ35 
J4X34 


MaDufacturer. 


Sampled  by  Station  Agent, 
Conn.  Fat   Rend,  and   Fertz.  Corp., 

New  Haven 

American  Agricultural  Chemical  Co., 

New  York 

American  Agricultural  Chemical  Co., 

New  York 

Swift's  Lowell  Fertilizer  Co.,  Boston. 
American  Agricultural  Chemical  Co., 

New  York -- 

American  Agricultural  Chemical  Co., 

New  York 

Bought  from  a  broker  in  New  York_. 
National  Fertilizer  Co.,  Bridgeport... 

Bowker  Fertilizer  Co.,  New  York 

Sampled  by  Purchaser, 
Unknown 

New  England  Fertilizer  Co.,  Boston.. 


Conn.  Fat.  Rend.  &  Fertz.  Corp. 
Unknown , 


Sampled  from  stock  of 


Manufacturer 

J.  G.  Schwink,  Meriden 

Spencer  Bros.,  Suffield 

E.  E.  Burwell,  New  Haven 

E.  N.  Austin,  Suffield 


44 


44 


41 


S.  D.  Woodruff,  Orange  .. 
Conn.  School  for  Boys, 

Meriden 

Andrew  Ure,  Highwood  .. 


A.  C.  Lake,  Watertown 

Samuel  T.  Stockwell,  West 

Simsbury 

James  Webb,  New  Haven. 
Harris  J.  Warner,  Mt.  Car- 

mel  Center 


SLAUGHTER-HOUSE  TANKAGR 

After  boiling  or  steaming  meat  scrap,  bone  and  other 
slaughter-house  waste,  fat  rises  to  the  surface  and  is  removed, 
the  soup  is  run  off  and  the  settlings  are  dried  and  sold  as  tank- 
age. Tankage  has  a  very  variable  composition.  In  general,  it 
contains  more  nitrogen  and  less  phosphoric  acid  than  bone. 

In  the  table  given  above  are  nine  analyses  of  this  material 
made  on  samples  drawn  by  the  Station  agent  and  four 
made  on  samples  drawn  by  others. 

In  sample  14340,  sold  by  the  American  Agricultural  Chemical 
Co.,  was  found  nitrogen  6.90  per  cent.,  guaranteed  7.4. 

In  sample  13966,  sold  by  the  Bowker  Fertilizer  Co.,  was 
found  11.86  per  cent,  of  phosphoric  acid,  g^ranteed  13.7. 


ANALYSES  OF  TANKAGE. 


Valuation  of  Tankage. 
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Dealer's 

cash  price 

per  ton. 

Valuation 
per  ton. 

Percentage  difference 
between  cost  and 
valuation. 

Chemical  Analyses. 

Mechanical 
Analysis. 

Station 
No. 

Nitrogen. 

Fhospheric 
aHd. 

■ss 
«?« 

.5  >^ 
is* 

1  . 

Found. 

Guar- 
anteed. 

Found. 

Guar- 
anteed. 

•*  0 

X4349 

Z4Z22 

14148 
Z4Z46 

14341 
Z43IO 

Z4z8z 

Z4Z2Z 

Z3966 

13982 
Z4264 

X4*3S 
X4134 

$20.00 
27.00 

m 

30.00 
29.00 

29.00 

34.00 

28.70 
28.00 

$26.23 

28.62 

29.69 
28.39 

25.54 

28.71 
35.44 

29.68 
25.76 

34.93 
29.53 
25.17 

34.37 

23.8* 

5./ 

I.O 
2.1 

13.5 
18.4 

17.8* 
5.2* 

4.44 

5.57 

5.53 
5.68 

4.95 

6.90 
7.91 

6.77 
5.48 

8.24 
5.16 
4.08 

8.13 

4.9 

4.9 
4.9 

4.9 

7.4 
4.9 

5.8 
4.9 

5.8 
S.8t 

18.51 

14.52 

16.29 
15.16 

16.21 

II. 10 
13.77 

11.26 

11.86 

12.63 
17.01 
18.68 

12.78 

Z3.O 

Z3.7 
ZZ.Z 

z8.ot 

44 

64 

63 
52 

36. 

45 
62 

59 
56 

55 
69 

43 

52 

56 

36 

37 
48 

64 

55 
38 

41 
44 

45 
31 
57 

48 

*  Valuation  exceeds  cost. 

t  Stated  by  purchaser  to  have  been  given  by  the  selling  agent.  The  tags 
sent  were  marked  in  pencil  6-7  ammonia,  30--35  bone  phosphate,  which  are 
equivalent  to  5.7  nitrogen  and  13.7  phosphoric  acid. 


DRY  GROUND  FISH. 

This  IS  a  by-product  from  the  manufacture  of  fish  oil,  a 
process  which  removes  from  the  fish  little  that  is  of  value  as  a 
fertilizer. 

The  fresh  fish  are  cooked  by  steam,  pressed  to  remove  the  oil, 
and  dried  either  in  the  air  or,  more  commonly,  in  the  large  fac- 
tories, by  steam.  The  scrap  is  sometimes  sprinkled  with  diluted 
oil  of  vitriol,  to  check  putrefaction,  whereby  the  bones  are  soft- 
ened and  to  some  extent  dissolved.  Twelve  samples  have  been 
examined,  as  follows: — 

14636.  Sold  by  Wilcox  Fertilizer  Works,  Mystic,  sampled 
at  factory,  M.  E.  Thompson's,  Ellington,  and  Spencer  Bros.', 
SuiBeld. 
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14133.  Sold  by  Olds  &  Whipple,  Hartford,  sampled  and  sent 
by  E.  S.  Seymour,  Windsor  Locks. 

14476.  Sold  by  American  Agricultural  Chemical  G>.,  New 
York,  sampled  and  sent  by  P.  P.  Hickey,  Bumside. 

14169.  Sold  by  National  Fertilizer  Co.,  Bridgeport,  stock 
of  W.  E.  Burbank,  Suffield. 

14167.  Sold  by  American  Agricultural  Chemical  Co.,  stock 
of  K.  N.  Austin,  Suffield. 

14396.  Sold  by  Russia  Cement  Co^,  Gloucester,  Mass.,  stock 
of  J.  &  H.  Woodford,  Avon,  and  of  W.  J.  Cox,  East  Hartford. 

16879.  Sold  by  American  Agricultural  Chemical  Co.,  stock 
of  E.  N.  Austin,  Suffield. 

14637.  Sold  by  Bowker  Fertilizer  Co.,  New  York,  stock 
of  Bowker's  Branch,  Hartford,  and  of  Warner  &  Hardin, 
Glastoribury. 

14397.  Sold  by  Sanderson  Fertilizer  and  Chemical  Co.,  New 
Haven,  stock  of  J.  H.  Hackett,  Wapping. 

14168.  Sold  by  American  Agricultural  Chemical  Co.,  stock 
of  Spencer  Bros.,  Suffield. 

14010.  Sold  by  American  Agricultural  Chemical  Co.,  sam- 
pled and  sent  by  T.  H.  Hauser,  Suffield. 

14164.  Sold  by  Bowker  Fertilizer  Co.,  stock  of  E.  E.  Bur- 
well,  New  Haven. 

Guaranties. 

Of  the  twelve  samples,  three  have  less  nitrogen  than  is 
guaranteed;  namely,  American  Agricultural  Chemical  Co., 
16879  and  14010,  and  Bowker's  14164.  Four  have  less  phos- 
phoric acid  than  is  guaranteed;  namely,  American  Agricul- 
tural Chemical  Co.'s  14476,  16879,  14168  and  14010,  and 
Bowker's  14164. 

Cost  and  Valuation. 

The  average  cost  of  the  12  samples  is  $36.91  and  the  average 
valuation  $35.83.  The  valuations  and  selling  prices  are  in  most 
cases  nearly  alike,  showing  that  dried  fish  has  been,  as  in  former 
years,  a  relatively  cheap  source  of  nitrogen  and  phosphoric  acid. 


ANALYSES  OF  DRY  FISH, 
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JV.    MIXED  FERTILIZERS. 
SUPERPHOSPHATES   WITH    POTASH   SALTS. 

14234.  Sanderson's  Superphosphate  with  Potash,  made  by 
the  Sanderson  Fertilizer  and  Chemical  Co.,  New  Haven, 
sampled  from  stock  of  manufacturer  and  stock  of  T.  H.  Eld- 
redge,  Norwich. 

14470.  Chittenden's  Soluble  Bone  and  Potash,  made  by 
National  Fertilizer  Co.,  Bridgeport,  sampled  from  stock  of  H. 
A.  Bugbee,  Willimantic. 

Analyses  and  Valuations. 

14334        14470 
Percentage  amounts  of 

Water-soluble  phospholfc  acid 8.83  5.60 

Citrate-soluble         "            "     243  4.51 

Citrate-insoluble     "            "     0.34  3J15 

"Available"  phosphoric  acid  found  11.26  10. 11 

"                 "         guaranteed    9.0  zx^ 

Water-soluble  potash  2.77  2.08 

Potash  guaranteed  5.0  a^ 

Cost  per  ton $2aoo  25.00 

Valuation  per  ton 13.60  11.72 

Percentage  difference  between  cost  and  valuation 47.1  113.3 

NITROGENOUS    SUPERPHOSPHATES   AND   GUANOS. 

Here  are  included  those  mixed  fertilizers  containing  nitrogen, 
phosphoric  acid  and,  in  most  cases,  potash,  which  are  not 
designed  by  their  manufacturers  for  use  on  any  special  crop. 

"Special  Manures"  are  noticed  further  on. 

I  Samples  Drawn  by  the  Station  Agent. 

In  the  table  of  analyses,  pages  56-71,  are  given  analyses  of 
ninety-seven  samples  belonging  to  this  class,  arranged  accord- 
ing to  the  percentage  difference  between  cost  and  valuation. 

Analyses  requiring  Special  Notice, 

A  sample  of  the  Buffalo  Fertilizer  Co.'s  Buffalo  Garden 
Truck,  No.  14327,  being  a  mixture  of  two  samples  drawn  from 
stock  of  J.  H.  Atkins,  Middletown,  and  W-  H.  H.  Giappell, 
Chesterfield,  respectively,  was  found  to  have  tne  composition 
given  on  pages  60  and  61.  The  manufacturers  protested  that 
this  analysis  did  not  represent  the  average  quality  of  the  goods 
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NITROGlfiNOUS  SUPERPHOSPHATES.  5  I 

and  stated  that  the  sulphate  of  potash  used  iu  this  and  another 
brand  tended  to  separate  from  the  other  ingredients  of  the  mix- 
ture, after  being  bagged.  At  their  request  another  sample  was 
drawn,  No.  16122,  from  the  stock  of  L.  N.  Dimmock,  New 
London,  the  analysis  of  which  appears  on  pages  58  and  59,  and 
is  quite  unlike  analysis  No.  14327. 

The  station's  sampling  tools  and  method  of  sampling  are 
specially  designed  to  secure  accuracy  of  sampling,  as  far  as 
possible,  even  when  the  fertilizer  in  question  is  not  an  even 
mixture. 

Guaranties. 

Of  the  ninety-seven  analyses  of  nitrogenous*  superphosphates  given 
in  the  table,  thirty-one,  or  nearly  one-third  of  the  whole  number,  are 
below  the  manufacturer's  minimum  guaranty  in  respect  of  one  or  more 
ingredients,  and  three  are  deficient  in  two  ingredients.  Nitrogen  is 
deficient  in  eleven  cases,  phosphoric  acid  in  ten  and  potash  in  thirteen. 

In  some  cases  the  deficiency  is  but  slight  and  is  accompanied  by  a 
considerable  excess  of  another  ingredient,  being  explained  by  imper- 
fect mixing  of  the  ingredients  at  the  factory. 

The  brands  which  thus  fail  to  meet  fully  the  claims  made  for  them,  as 
regards  composition,  are  the  following : 

14409.  Woodruff's  Home  Mixture.  Potash  found,  6.44,  guaran- 
teed, 8.0. 

Z4Z9Z.  Mapes'  Top  Dresser  Improved.  Nitrogen  found,  9.86,  guar- 
anteed, 10.0. 

Z4Z47,  Swift's  Dissolved  Bone.  Phosphoric  acid  found,  13.74^  guar- 
anteedy  14.0,  ''Available"  phosphoric  acid  found,  zz.66,  guaranteed, 

Z2.0. 

Z4427.  Coe's  Red  Brand  Excelsior  Guano.  "  Available"  phosphoric 
acid  found,  8.48,  guaranteed,  9.0. 

Z44Z6.  Hubbard's  Market  Garden  Phosphate.  Phosphoric  acid  found, 
9.8b,  guaranteed,  zo.o. 

Z4428.  E.  F.  Coe's  Gold  Brand  Excelsior  Guano.  Phosphoric  acid 
found,  8.89,  guaranteed,  zo.o. 

Z4489.  American  Agricultural  Chemical  Co.'s  Southport  XX  Special. 
Nitrogen  found,  3.96,  guaranteed,  4.Z.  Potash  found,  6.88,  g^uaran- 
teed,  7.0. 

Z5Z22.    Buffalo  Garden  Truck.    Potash  found,  6.52,  guaranteed,  7.0. 

Z44Z2.  Buffalo  High  Grade  Manure.  Nitrogen  found,  2.76,  guaran- 
teed, 3.3. 

Z4429.  Coe's  Long  Islander  Market  Garden  Special.  Phosphoric 
acid  found,  8.96,  guaranteed,  zo.o.  "  Available  "  phosphoric  acid  found, 
8.02,  guaranteed,  8.5. 

Z4198.  Armour's  Bone,  Blood  and  Potash.  Nitrogen  found,  3.88, 
guaranteed,  4.Z. 
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14472.  Chittenden's  Formula  A.  Nitrog^en  found,  3.13,  guaran- 
teed, 3.3. 

Z4327.  Buffalo  Garden  Truck.  Nitrogen  found,  2.80,  guaranteed, 
3.3.    Potash  found,  5.81,  guaranteed,  7.0. 

144x1.  Packers'  Union  Gardeners'  Complete.  Potash  found,  9.48, 
guaranteed,  zo.o. 

Z4330.  American  Agricultural  Chemical  Co.'s  Complete  with  zo  per 
cent.  Potash.    Nitrogen  found,  3.X6,  guaranteed,  3.3. 

Z4287.  Chittenden's  Complete.  Phosphoric  acid  found,  9.79,  guar- 
anteed, zo.o. 

Z4332.  Williams  &  Clark's  Americus  H.  G.  Special.  Nitrogen  found, 
3.X3>  guaranteed,  3.3. 

Z4331.  Darling^'s  Dissolved  Bone  and  Potash.  Potash  found,  9.8Z, 
guaranteed,  zo.o. 

Z4485.  Swift's  Lowell  Market  Garden.  Nitrogen  found,  3.98,  g^uar- 
anteed,  4.Z. 

Z4240.  Buffalo  Fertilizer  Co.'s  Farmers'  Choice.  Potash  found,  4.55, 
guaranteed,  5.0. 

Z4420.  American  Agricultural  Chemical  Co.'s  H.  G.  Fertilizer  with 
zo  per  cent.  Potash.    Potash  found,  9.Z7,  guaranteed,  zo.o. 

Z4235.  Russia  Cement  Co.'s  Essex  Fish  and  Potash.  Potash  found, 
2.Z5,  guaranteed,  2.3. 

Z4391.  Ohio  Farmers'  Fertilizer  Co.'s  Ammoniated  Bone  and  Potash. 
Potash  found,  3.28,  guaranteed,  4.0. 

Z4370.  Lister's  Success  Fertilizer.  Potash  found,  z.84,  guaran- 
teed, 2.0. 

Z428Z.  Sanderson's  Special  with  zo  per  cent.  Potash.  Nitrogen 
found,  Z.98,  guaranteed,  2.5. 

X4524.    Quinnipiac  Phosphate.    Nitrogen  found,  2.37,  guaranteed,  2.5. 

Z4298.  Packer's  Union  Universal  Fertilizer.  Phosphoric  acid  found, 
8.60,  guaranteed,  9.0. 

Z4510.  Russia  Cement  Co.'s  Essex  Az  Superphosphate.  "Availa- 
ble" phosphoric  acid  found,  6.58,  guaranteed,  7.0.  Potash  found,  z.84, 
guaranteed,  2.0. 

Z45Z8.  Great  Eastern  General  Fertilizer.  Phosphoric  acid  found, 
^•76>  guaranteed,  9.0.  "  Available  "  phosphoric  acid  found,  7.43,  g^uar- 
anteed,  8.0. 

Z4529.  Bradley's  Niagara  Phosphate.  "Available"  phosphoric 
acid  found,  6.83,  g^uaranteed,  7.0. 

Z4373.  Ohio  Farmers'  Fertilizer  Co.'s  General  Crop  Fish  Guano. 
Potash  found,  0.70,  guaranteed,  z.o. 

Cost  and  Valuation. 
Cost 

The  method  used  to  ascertain  the  retail  cash  cost  price  of  the 
superphosphates  is  as  follows : 
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The  sampling  agents  inquire  and  note  the  price  at  the  time 
each  sample  is  drawn.  The  analysis,  when  done,  is  reported  to 
each  dealer  from  whom  a  sample  was  taken,  as  well  as  to  the 
manufacturer  of  the  article,  in  order  to  give  opportunity  for 
explanation  or  correction  as  regards  the  price  or  the  analysis 
itself.  When  the  data  thus  gathered  show  a  wide  range  of 
prices,  further  correspondence  is  required  and  the  manufac- 
turers are  also  consulted.  In  general  an  average  or  nearly 
average  price  forms  the  basis  of  comparison  between  cost  and 
valuation.     The  price  thus  employed  is  printed  in  full- face  type. 

Valuation. 

The  valuation  of  a  mixed  fertilizer,  as  practiced  at  this 
station,  consists  in  calculating  the  retail  trade-value  or  cash- 
cost  at  freight  centers  (in  raw  material  of  good  quality)  of 
an  amount  of  nitrogen,  phosphoric  acid  and  potash  equal  to 
that  contained  in  one  ton  of  the  fertilizer. 

The  schedule  of  trade-values  is  given  on  page  42.  The 
organic  nitrogen  in  mixed  fertilizers  is  reckoned  at  the  price  of 
nitrogen  in  raw  material  of  the  best  quality,  18^  cents  per  pound. 

Citrate-insoluble  Phosphoric  Acid  is  rated  at  2  cents  per  pound. 
Potash  is  rated  at  4%  cents,  if  sufficient  chlorine  is  present  in 
the  fertilizer  to  combine  with  it  to  make  muriate.  If  there  is 
more  potash  present  than  will  combine  with  the  chlorine,  then 
this  excess  of  potash  is  reckoned  at  5  cents  per  pound  except 
in  certain  special  cases,  to  be  noted  later,  where  carbonate  of 
potash  has  been  used  in  the  mixture. 

In  most  cases  the  valuation  of  the  ingredients  in  superphos- 
phates and  specials  falls  below  the  retail  price  of  these  goods. 
The  difference  between  the  two  figures  represents  the  manu- 
facturers' charges  for  converting  raw  materials  into  manufac- 
tured articles  and  selling  them.  The  charges  are  for  grinding 
and  mixing,  bagging  or  barreling,  storage  and  transportation, 
commission  to  agents  and  dealers,  long  credits,  interest  on 
investment,  bad  debts  and,  finally,  profits. 

To  obtain  the  valuation  of  a  Fertiliser  we  multiply  the  pounds 
per  ton  of  nitrogen,  etc.,  by  the  trade-value  per  pound.  We 
thus  get  the  values  per  ton  of  the  several  ingredients,  and  adding 
them  together  we  obtain  the  total  valuation  per  ton. 
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Percentage  difference  given  in  the  table  shows  the  percentage 
excess  of  the  cost  price  over  the  average  retail  cost,  at  freight 
centers,  of  the  nitrogen,  phosphoric  acid  and  potash  contained  in 
the  fertilizer. 

This  information  helps  the  purchaser  to  estimate  the  com- 
parative value  of  different  brands  and  to  determine  whether 
it  is  better  economy  to  buy  the  commercial  mixed  fertilizers,  of 
which  so  many  are  now  offered  for  sale,  or  to  purchase  and 
mix  for  himself  the  raw  materials. 

The  average  cost  per  ton  of  the  ninety-seven  nitrogenous  superphos- 
phates is  $30.79,  the  average  valuation  $3X.x6,  and  the  percentage 
difference  45.5. 

Last  year  the  corresponding  averages  were,  cost  $31.07,  val- 
uation $20.69,  percentage  difference  50.1. 

The  average  composition  and  cost  of  nitrogenous  superphos- 
phates for  a  number  of  years  have  been  as  follows : — 


Percentage  Composition. 


Year. 

I9OS 

1904 

1903 
1902 

I9OI 

1900 


itrogen. 

Available 

phosphoric 

acid. 

Potash. 

Cost  per  ton 

2.56 

10.02* 

4.59 

$30.79 

2.68 

10.02* 

4-31 

31.01 

2.75 

8.12 

4.53 

30.39 

2.51 

a69 

4.44 

30.14 

2.52 

8.77 

448 

28.43 

2.48 

^77 

4.54 

30.00 

The  following  statement  of  the  average  amounts  of  nitrogen, 
phosphoric  acid  and  potash  which  are  purchasable  for  $30.00 
spent  in  factory  mixed  goods  is  based  on  their  average  retail 
prices  and  chemical  composition,  and  not  at  all  on  the  station's 
valuations. 

Purchasable  for  Thirty  Dollars. 

Phosphoric 
Nitrogen,  acid.  Potash, 


pounas.  pounds.  pounds.  Cost  per  ton, 

In  the  first  12  samples  in  the  table    72  185  113  $32.33 

60  174  114  33.03 

60  167  104  32.29 

52  197  1 13  yxii 

41  228  69  29.78 

39  203  61  3025 

31  203  58  29.40 

21  205  47  26.55 


next  15        " 

"    12        ' 

"    14        ' 

"     14 

"     II        * 

"    14 

last   5 

tt  it 

tt  u 

It  u 

It  tt 

tt  tt 

tt  tl 

tt  tt 


*  Total  phosphoric  acid. 
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A  Study  of  the  above  table  shows  clearly  the  state  of  the  trade  at 
the  present  time  in  nitrog^enous  superphosphates. 

z.  Their  prices  bear  no  fixed  relation  to  the  amount  of  plant  food  in 
them,  therefore  no  fixed  relation  to  their  value. 

2.  AS  A  RULE,  fertilizers  which  sell  at  a  low  price  are  really  the 
most  costly  if  we  reg^ard  the  amount  of  plant  food  in  them. 

3.  Some  of  the  brands  of  fertilizers  sold  in  Connecticut  by  reputable 
manufacturers  and  freely  bought  by  some  farmers,  supply  scarcely  more 
than  one-third  of  the  plant  food  which  can  be  bought  for  the  same 
amount  of  money  in  other  brands  which  are  sold  in  the  same  places. 
That  is,  in  buying  these  brands,  the  farmer  is  simply  throwing  away 
two-thirds  of  his  purchase  money. 

There  is  no  fraud  in  the  matter.  The  composition  of  the  low  grade 
fertilizers  corresponds  fairly  well  with  the  guaranties,  and  if  purchasers 
can  be  found  who  will  pay  for  a  ton  of  plant  food  as  much  as  would 
suffice  to  purchase  three  tons,  the  seller  is  not  breaking  the  law  in 
taking  advantage  of  their  obtuseness. 

2.  Sampled  by  Purchasers  and  others. 

On  pages  70  and  71  are  tabulated  analyses  of  eleven  samples 
of  nitrogenous  superphosphates  which  were  sent  to  the  station 
for  analysis  by  interested  persons.  The  station  is  not  respon- 
sible for  the  sampling  of  these  articles. 
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Nitrogenous  Superphosphates. 


o 

e 
o 


14409 
X4Z9I 
I  4147 

M495 
14304 


X4302 
14427 

14x97 

144x6 
X4428 


14489 
14x96 

14193 
14284 


X4547 


Name  or  Brand. 


Sampled  by  Station 
Agent : 
Woodruffs  Home 
Mixture 


Mapes'  Top  Dresser, 
Improved,    full 
strength 

Swift's  Dissolved  Bone 

Bone,  Fish  and  Potash 

Wilcox's   H.   G.    Fish 

and  Potash 


C.  V.  O.  Go's  Complete 
H.  G.  Fertilizer 

E.  F.  Coe's  Red  Brand 
Excelsior  Guano 


Manufacturer. 


S.  D.  Woodruff&  Sons, 
Orange 


MapesF.  &  P.  G.  Co., 
New  York 


Dealer. 


R.  E.  Carey,  Cheshire 

Manufacturer 

Spencer  Bros.,  Suffield 
M  apes'  Branch, 

Hartford 

Swift's    Lowell   Ferti-  E.  E.   Burwell,  New 

lizer  Co.,  Boston...      Haven 

E.  R.  Kelsey,  Branford  LoomisBros.,*Granby 
Wilcox    Fertilizer        .W.  A.  Howard, 

Work s.  Mystic I     Woodstock - 

J.  W.  Potter,  R.F.  D., 
Norwich 


Conn.  Valley  Orchard 
Co.,  Berlin 

E.  Frank  Coe  Co., 
N.  Y 


Quinnipiac    Market     American  Agricultural 
Garden  Manure Chem.  Co.,  N.  Y.  .. 


Hubbard's   Market      jRogers&HubbardCo.. 

Garden  Phosphate  -|     Middletown 

E.  F.  Coe's  Gold  Brand ,  E.    Frank    Coe    Co. , 


Excelsior  Guano. 


Factory 

Factory 

A.  L.  Burdick, 

Westbrook 

iW.  H.  Burr,tWestport 

C.  Buckingham, 

Southport 

Gault  Bros.,  Westport 

H.  H.  McKnight, 

Ellington 

Joseph  Adams,f 


N.  Y I     Westport 

;Chas.Mills,t  Westport 
W.  L.  &  S.  T.  Merwin, 
Milford 


Southport  XX  Special 

Swift-Sure  Superphos- 
phate for  General 
Use 

M apes'  Vegetable  Ma- 
nure or  Complete 
for  Light  Soils 

Am'n  Farmers'  Market 
Garden  Special 


Complete  Man  u  re  with 
loi  Potash 


American  Agricultural' 

Chem.  Co.,  N.  Y...  Gault  Bros.,  Westport 
M.   L.    Shoemaker    &  F.  H.  Rolf.  Guilford  . 
Co.,  Philadelphia..  James  T.  Kane.f 

'     Suffield 

]a.  N.  Clark,  Milford. 
Mapes  F.  &  P.  G.  Co.,  Spencer  Bros., 


8 

T 


0mm 

3. 

.•8 


I28.OO 
27.00 
51.00 

49.00 

26.00 
27.50 

28.00 


I 

8 


$26.04 
45. 1  s 


22.97 
24.16 

24.25 


N.  Y. 


Armour  Fertilizer 
Works,  Baltimore. 


American  Agricultural 
Chem.  Co.,  N.  Y... 


Suffield 
Mapes  Branch,  I 

Hartford ' 

H.  T.  Child,  Wood-  , 

stock I 

W.  B.  Martin,  Rock-; 

ville 

S.    A.    Flight,    High, 
wood 


27.00, 
28.00 

I 

27.00!   22.71 

34.00;   27.54 
33.00; 

33.50| 

32.00    26.71 

33.00 

32.50 

38.00    30.93 

29.00    24.20 
29.00 

32.00 
30.00: 

35.00    27.82 

35.00    27.28 

34.00 
34.50 

42.00    32.40 

41.00 

33.00    26.74 

35.00 
34.00 


35-00 


87.39 


*  Stock  of  F.  M.  Colton. 


f  Not  a  dealer. 
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Analyses  and  Valuations. 


6 

8 

1 

(A 


Z44O9 
I4I9I 


MX47 
14495 

14304 


8 

|M  M 

'I 


111 


& 


14302 
14427 

14x97 

144x6 
14428 


X4480 
14x96 


14x93 


X4384 


X4547 


3.7 

8.5 


13.2 
13.8 

15.5 


NiTSOGBN. 


< 
I 

4 


1.26 

9.56 


18.9 

21.6 


21.7 

22.9 
24.0 


25.8 
26.5 


26.5 


27.2 


27.8 


0.43 


1 

a 


0.13 


I 


2.16 


Total 
Nitrogen. 


•s 

9 
O 


3.55 


it 

o 


3.3 


0.300.009.86  Z0.0 


0.06 
0.50 

0.54 


0.52 
1.50 


I.I7 


2.57  0.00 
0.000.76 


0.491.10 

0.88  .. 


4.45  0.34 


0.35 


0.28 


0.05 


1.49 


3.10  3.16 

3.14 


2.64 

3.28 


2.18 
2.13 

1.80 

0.89 

2.II 


2.37 
2.02 


3.82 


2.70 
3.63 

3.40 

3.46 
2.87 


Z.6 
2.5 

3.3 


0.55 


3.96 
2.90 


5.34 


2.733.36 


1.793.33 


2.5 
3.0 

3-3 

3.5 

2.4 


2.6 


4.9 


3.3 


3.3 


Phosphoric  Acid. 


JO 
9 


ce 


5.09 
1.94 


7.62 
4.24 

3.76 


8.00 
6.82 

6.56 

4.88 
5.60 


.a 
9 

1 
i 


z 

9 

8 

G 


3.33!i.49 

,1 
5.26  1.24 


4.042.08 
2.36!o.24 

2.83  0.45 


1.82 


1.39 


Total. 


9 
O 


1 


9^ 

o 


9.91,  8.0 


8.44 


13.74 
6.84 

7.04 


8.0 


1.66  1.60 


5.36 
7.93 


2.59 

4.37 
1.29 


1.07 


2.93  1.30 


0.55 
2.00 


4.82 


3. 361  4.25 


6.62 


2.85 


5.57 


0.94 


1.05 


0.70 


1.230.50 


II. 21 


10.08 


10.22 

9.80 
8.89 


9.59 
13.69 


8.66 


10.17 


So-called 
"Available." 


fid 


8.42 
7.20 


11.66 
6.60 


14.0 
5.0 

6.0   6.59 


Potash. 


Found. 


9  ** 


12.0 
4.0 


II.O 
1 0.0 


9.0 

XO.O 
lO.O 


9.82 
8.48 

9.15 

9.25 
6.89 


I 


8.0 


8.0 


lO.O 


7.30   7.0 


8.29 
12.75 


7.61 


9.47 


6.80 


9.0 
9.0 

8.0 


7.5 
8.0 


7.0 


6.0 


8.0 


6.0 


e 

as 


3 


6.44|  6.44 

I 
I.6I1     5.41 


1 


9 

o 


8.0 
4.0 


0.43  0.43 


0.57 


6.06 


4.0 


5.18   5.18,  4.0 


4.23 
0.40 


4.23 
6.36 


7.16   7.16 


12.691 12.69 

I  , 
0.73   6.97 


6.88 
0.70 


1.42 


6.88 
5.54 


4.0 
6.0 


7.0 

XO.O 

6.0 


7.0 
4.0 


7.41    6.0 


7.00   7.00 


7.0 


9.58,10.63 


lO.O 
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Nitrogenous  Superphosphates. 


o 
I 

CO 


15X22* 

X4494 
14412 
X4469 


X4233 


Name  or  Brand. 


Sampled  by  Station 

Agtnt : 

Buffalo  Garden  Truck 

Fish  and  Potash 


X44X8 
X4482 

14431 
14395 

14429 
14256 


Buffalo    High    Grade 
Manure 

Chittenden's    XXX 
Fish  and  Potash  . . . 


Atlantic  Coast  Bone, 
Fish  and  Potash... 


I  Swift's  Superior  Fer- 
tilizer  with    \o% 
I     Potash 


Manufacturer. 


Buffalo  Fertilizer  Co., 

Buffalo,  N.Y 

Rogers  Mfg.  Co., 

Rockfall 

Buffalo  Fertilizer  Co., 

Buffalo,  N.  Y 

NationalFertilizerCo., 

Bridgeport 


Sanderson  Fertilizer  & 
Chem.   Co.,   New 
Haven 


Swift's    Lowell   Ferii- 
lizerCo..  Boston... 


Mapes'  Average   SoiljMapes  F.  &  P.  G.  Co., 
Complete  Manure..      N.  Y 


Darling's  Blood,  Bone 'American  Agricultural 


and  Potash 
Mapes'  Dissolved 
Bone 


Chem.  Co.,  N.  Y... 
Mapes  F.  &  P.  G.  Co., 
N.  Y 


E.  Frank  Coe's  Long' 
Islander  Market       E.    Frank    Coe    Co., 


X42X6 


Garden  Special  ... 
Berkshire  Complete 
Fertilizer 


Wilcox's  Complete 
Bone  Superphos- 
phate   


X4X98 


N.  Y. 
Berkshire  Fertilizer 
Co.,  Bridgeport 


Wilcox   Fertilizer 
Works,  Mystic. 


Dealer. 


L.  N.  Dimmock,  New 
London 


36.00  27.74 
24.00  19.:: 
28.00 


R.  E.  Davis,  Guilford 

J.   H.  Lynch,  Elling- 
ton  

J.  W.  Potter,  Norwich 

W.;H.Burr,tWestport 

G.   W.   Eaton,    Plain- 

ville I    24.00 

25.00 

Factory 25.00    19- 

Morse  &  Landon,         1 
Guilford 25.00 

T.  H.  Eldredge, 


0 

•c 

\ 

ex 

m 

JA 

m 

. 

8  . 

e 

-:l 

«» ^     1 

a 

-a* 

a 

«  a 

« 

Q 

> 

?35.0o;$27.5i 
37.00    20.5; 


c- 


Norwich. 


D.  W.  Barnes, 
Windsor 


25.00 


40.00 


30.4: 


Armour's  Bone,  Blood, Armour  Fertilizer 
and  Potash '    Works,  Baltimore. 


Manchester    Elevator. 

Co.,  Manchester...    35.OO    36.44 
Mapes  Branch, 

Hartford 3S-00 

J.  W.  Gardner, 

Cromwell 37*00    37-4: 

Manchester     Elevator 

Co.,  Manchester ...    3X,oo    33.?: 
Mapes'  Branch, 

Hartford 31.00 

W.  L.  &S.T.  Merwin,'  * 
Milford 34*oo    25.05 

Avery  Bros.,  Norwich 
Town I    34.00    33.9Q 

Johnson  Bros.,  Jewetti 
City..-, I    34.00 

Factory I  32.00 

I.  W.  Dennison  &  Co., 
Mystic 

D.  C.  Spencer,  Say- 
brook  29.00 

H.  M.  Clayton,  Newl 

Britain 

Brower  &  Malone, 

Norwich 


28.00    21.5' 


38.00    38.43 
38.00 


*  See  explanation,  page  51. 


f  Not  a  dealer. 
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Analyses  and  Valuations — Continued. 


0 

2 

d 
% 

M 


8 

lis 

ill 


Nitrogen. 


Phosphoric  Acid. 


8 


15122  28.0,  0.63 

'  I 

X4494  I  29.6    0.07 

I  r 

I  ^1 

Z4412  '   29.8, 

X4469  I   30.1; 


6 
O 

8 

I 


1 
O 


Total 
Nitrogen. 


a 

9 

o 


14233       31.2    .... 


144X8  \    31. 3I   0.71 


2.573.20 


--:3.30 


3.37 


12.762.76 
2.46'2.46 


0.30I1. 98*2.28 


9  5 


e 
2 

3 
1 

L 
o 

•J 


3.3  6.51 


3.3 


1.50 


3.3  5.36 
2.5  4.56 


1.7 


9 

"o 

I 


JO 
9 

8 

e 


Total. 


•o 
e 
s 
o 
h 


I  I 


3.751.16H.42 


2.423.67 

2.75,1.68 
2.59:1.33 


1.60    4.472.37 


..  2.893.60 


14482       32.4.   3.400.220.564.18 


I443I       32.4!   0.87    ...  3.21I4.08 


3.7 


5.76 


4.1     4.08 


4.1;   4.48 


'4395     32.6   0.302.602.901  2.x    5.87 


Z4439     32.6 


1.33 


Z4356     33.4'  0.520.43 


Z4216     33.7 


0.38 


14198     33.7   0.15 


! 

1 

2.18 

1 

3.51 

1 
3.4 

1 
6.42 

1.95 

'2.90 

2.5 

5.48 

2.07 

2.45 

2.1 

3.74 

2.18 

3.88 

4.1 

7.04 

I.75I0.87 

I 

3.31  1. 12 

3.40  1. 14 
8.890.77 


7.59 

9-79 

8.48 


a 


9.0 

6.0 

8.0 
7.0 


8.44 


1.60 
3.27 


8.38 
8.51 

9.02 
15.53 


0.94  8.96 


2.23 


6.172.03 


10.98 


6.0 


So-called 
"Available." 


e 
9 
o 
tfa 


10.26 
3.92 

8.II 
7.15 


IS 


o 


6.07 


8.0 
8.0 

8.0 


lO.O 

X0.0 


11.94 


2.270.76  10.07 


9.0 


7.51 
7.39 

7.88 
14.76 


8.02 
8.75 


8.0 
4.0 

7.0 
5.0 


Potash. 


Found. 


•  a 


-a 


1 


a 
O 


i.oo  6.52I  7.0 


4.26,  4.26 

0.70'  9.94 
3.59  3.96 


4.0 


7.0 
7.0 

7.0 

X2.0 


8.5 

8.0 


9.91 


9.0 


9.31 


8.0 


5.53 


5.53 


3.8 
zo.o 

3.0 


4.0 


I.I8II0.62 


xo.o 


1.05'  5431  5.0 


6.94  6.94 


7.0 


5.05  6.24 

I. 
5.94  5.94 


3.82 


3.82 


7.00 


7.00 


6.0 
6.0 


3.0 


7.0 
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Nitrogenous  Superphosphates. 


o 

is; 
§ 


14472 


14435 
14275 


Name  or  Brand. 


Samp Ud  by  Station 
Agent : 
Chittenden's  Formula 
A 


Market  Garden  Com- 
plete Fertilizer 

Chittenden's  Fish  and 
Potash 


X4327* 


X4432 
1419a 

14519 
X4392 


Buffalo  Garden  Truck 


142x7 


14374 


144XX 


Bowker's  Middlesex 
Special 

Sanderson's    Formula 
A 


Manufacturer. 


National  Fertilizer 
Co.,  Bridgeport.. 


Valentine  Bohl, 
Waterbuiy 

National  Fertilizer 
Co.,  Bridgeport-. 


Buffalo  Fertilizer  Co., 
Buffalo,  N.  Y 


w 
X 


Dealer. 


3. 


e 
e 


e 
o 


S2L 


G.  W.  Eaton,  Plain- 
ville ' 

J.  N.  Lasbury,  Broad- 
brook  

J.  W.  Potter,  Norwich 


Factory 

A.   H.   Cashen, 

Meriden 

W.  E.  Burbank. 

Suffield 


Bowker  Fertilizer  Co. , 

N.  Y 

Sanderson  Fertilizer  & 
Chemical  Co.,  New 

Haven 

O.  &  W.'s  Special       Olds  &  Whipple, 

Phosphate |     Hartford 

N.  E.  Superphosphate;New    England   Ferti- 
lizer Co.,  Boston... 


Wilcox's  Fish  and        'Wilcox    Fertilizer 
Potash Works,  Mystic . 


J. H.  Atkins, R.F.D.2, 
Middletown 

W.  H.  H.  Chappell,: 
R.  F.  D.,Oakdale..| 

Southport  Branch, 
Southport 

Factory 

Morse  &  Landon, 
Guilford. 


Mapes'  Top   Dresser,  Mapes  F.  &  P.  G.  Co., 


Improved,   one-half 
strength 

Packers'   Union  Gar- 
deners' Complete 
Manure 


N.  Y. 


American  Agricultural 
Chem.  Co.,  N.  Y... 


Factory 

A.  R.  Manning, 

Yantic 

J.   A.   Lewis    &  Co., 

Willimantic 

I.  W.  Dennison  &  Co., 
Mystic , 

Olds  &  Whipple, 
Hartford 

D.  C.  Spencer,  Say- 
brook  

Manchester  Elevator 
Co.,  Manchester... 

Mapes  Branch,  Hart- 
ford  

J.  W.  Gardner,  Crom- 
well  

F.  L.  Mackey,  Elling- 
ton 


I35.00;  $^4.4: 

31.00 
32.00 

32.75 

32.00     23.e<) 

I 
32.00    32.43 

29.00 
30.50 

33.00    24.92 

35.00 
34-00 

25.00    18.15 
35.00    25.24 

33.00 
34.00    24.41 

33.00     22.  M 

31.00 
32.00 

25.00     I9.OQ 

29.00 

26.00 

a6.75 

I 
31.00   22.75 

32.00 

36.00   25.15 

35.00 
35SO 


*  See  explanation,  page  50. 
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Analyses  and  Valuations — Continued, 


o 

a 
o 


CO 


8 


a 


1^1 


14472 


NlTKOGSM. 


< 
1 

4! 


I 

a 


33.8  0.77:0.40 


14435 
14275 


14327 


14432 
14x92 


35.1 
36.0 


36.4 


37.7 
38.7 


I45«9     393 
14392     40. 1 


1.63 


0.20 


I 


1.96 


1.85 
3.06 


0.39; 
1.061 


0.72 1 


Total 
Nitrogen. 


I 


3.13 


3.48 
3.06 


2.60  2.80 


1.78 
2.21 


X4217 


I 


40. 1 1   . 


14374 


1 441 1 


40.7 


41.2 


4.47 


0.54 


3.53 
2.62 


0.37  2.30 


0.47 


2.17 
3.27 


4.25 
2.62 


2.67 


\% 


O 


Phosphoric  Acid. 


a 

mm 

? 

o 


3.3  5.60 


.a 
9 


U 


« 

Z 

a 

8 

a 

% 
I 


Total. 


1 

I 


2.41  1.56 


I  I 


a' 


1*^ 


9-57 


8.0 


So^alled 
"Available.** 


-6 

a 
a 
o 
h 


8.01 


it 

a«* 

O 


6.0 


3.0 
i.o 


none 


3.757.3511-10 


5.63    1. 661.43 


3-3 


2.Z 
3.3 


4.1 
2.5 


6.51 


3.17 
4.10 


2.64 
6.96 


2.82 


1.90 


1.870.84 
4. 38  i  2. 20 


3.42 
3.34 


2.5i  2.59  3.52 


0.484.95   4-9 


1. 61  2.62   2.4 


0.91    1.93 


4.93   2.86 


0.85 
1-34 


1.96 


1.70 


1.48 


lO.O 


8.72    6.0 


11.23   9.0 


5.88 
10.68 


6.91 
11.64 


5.0 
8.0 


8.07 


4.54 


9.27 


lO.O 


6.0 


3.75 
7.29 


9-33 


5.04 

8.48 


6.06 
10.30 


8.0 


t 


6. 1 1 


4.0 


7.0 


2.84 


7.79 


4.0 
9.0 


5.0 


6.0 


Potash. 


Found. 


J 

s 


iS 


6.60     6.60 


6.30 
3.27 


0.49 


6.52 
6.30 


0.49 
4.33 


3.94 


6.30 
4.62 


5.81 


6.52 
6.33 


3.51 
4.33 


3-94 


0.64 


7.34 


2.83 


9.48 


a 
C 


6.0 


6.0 
4.0 


7.0 


6.0 
6.0 


3.0 
4.0 


3.0 


2.0 


zo.o 
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Nitrogenous  Superphosphates. 


o 
Z 

g 

CO 


142x9 
M390 

14330 


14239 


X4506 
Z4287 


M332 

1433X 

145x7 
14269 


Name  or  Brand. 


Sampled  by  Station 
Agent : 

Bowker's  Fisherman's 
Brand  Fish  and 
Potash 

Bowker's  Market  Gar- 
den Fertilizer 


Manufacturer. 


Bowker  Fertilizer  Co., 
N.  Y 

Bowker  Fertilizer  Co., 
N.  Y 


D«al«r. 


Complete  Manure  with 
10$!^  Potash 


Buffalo  Fish  Guano. 


Hubbard's  All  Soils, 
All  Crops  Phosphate 

Chittenden'sComplete 
Fertilizer 


American  Agricultural 
Chem.  Co.,  N.  Y... 


Buffalo  Fertilizer  Co., 
Buffalo,  N.  Y 


Williams  &  Clark's 
Americus  H.  G. 
Special 


Darling's  Dissolved 
Bone  and  Potash.. 

E.F.Coe's  [F.P.J  Fish 
and  Potash 

Church's   Fish  and 
Potash 


14507 


14238 


14485 


Bowker's  Square 
Brand   Bone   and 
Potash 


Mapes'  Complete  Ma- 
nure, A  Brand 


Swift's  Lowell  Market 
Garden  Manure 


Rogers  &  Hubbard 
Co.,  Middletown.. 

National  Fertilizer 
Co.,  Bridgeport... 


American  Agricultural 
Chem.  Co.,  N.  Y... 


American  Agricultural 
Chem.  Co.,  N.  Y... 

E.  Frank  Coe  Co., 
N.  Y 

American  Agricultural 
Chem.  Co.,  N.  Y... 


25.00' 
36.00   24.7: 


G.  F.  Walter,  Guilford  f  25.00 
Bowker's  Branch, 

Hartford 

J.  F.  Silliman  &  Co., 

New  Canaan 

Bowker's  Branch, 

Hartford 

L.    M.   Childs,  North 

Grosvenordale 

D.  B.  Wilson  &  Co., 

Waterbury '    38.00 

37-50 

W.  H.    H.   Chappell, 

R.  F.  D.,  Oakdale.. 

F.  H.  Gilbert,  Jewett 

City 


e 

0 


e 
0 

« 
> 


♦17.68 


35-00 

37-00 


22.00 


26.4S 


15.83 


23.00! 
50 


E.  T.  Clark,  Milford  .,   32.00 
J.  W.  Potter,  Norwich, 


Bowker  Fertilizer  Co., 
N.  Y 


Mapes  F.  &P.  G.  Co.. 
N.  Y 


Swift's  Lowell  Fertili- 
zer Co.,  Boston 


R.  D.  3 
G.  A.   &   H.    B.  Wil- 
liams, Silver  Lane.. 

W.    H.   H.   Chappell, 
R.  F.  D.,  Oakdale. 

T.  B.  Atwater,  Plants- 
ville 

Spencer  Bros.,  Suffield 

T.  S.  Loomis,  Windsor 

A.  L.  Burdick,  West- 
brook  

J.  G.  Schwink,  Meri-j 
den 

J.  H.  Paddock, 
Wallingford  . 


36.00 

38.00 
37-00 

37-00 


23.19 


I 


25.56 


37.00 

37.00  25.53 
36.00; 

26.00*  17.9* 

25.00    1733 

26.00 
25.50 


Bishop  &  Lynes, 

Norwalk ;    32.00   16.9? 

Bowker's  Branch,         | 

Southport ,    25.00! 

Mapes'  Branch,  Hart-  | 

ford !  34,00   23.05 

J.  P.  Bars  tow  &  Co., 

Norwich |    36.00 

F.   E.    Weed  &   Co..  t 

New  Canaan 40.OO    V}.o^ 
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Analyses  and  Valuations — Continued, 


Percentage  difference 
between  coat  and 
valuation. 

NiTROGBM. 

Phosphoric  Acid. 

Potash. 

• 

8 

6 

1 

« 

Total 
Nitrogen. 

1 

1 

a 

s 

S 
0 

• 

1 

8 

1 

0 

Total. 

So-called 
"Available." 

Found. 

6 

CO 

i 
1 

It 

0 

1 

Guaran- 
teed. 

i 
1 

0 

• 

0 

1 

1 

1 

142X9 

41.4 

0.96 



1.54 

2.50 

2.5 

3.84 

1.46 

0.61 

5.91 

5.0 

5.30 

4.0 

4.53 

4.53 

4.0 

14390 

41.5 

0.78 



1.84 

2.62 

2.5 

4.88 

2.04 

0.76 

7.68 

7.0 

6.92 

6.0 

10.53 

10.53 

lO.O 

14330 

41.6 

0.89 

0.49 

1.78 

3.16 

3*3 

4.99 

2.19 

0.85 

8.03 

7.0 

7.18 

6.0 

10.07 

10.07 

lO.O 

14239 

42.1 



1.08 

r.o8 

0.8 

6.16 

3.54 

1.75 

".45 



9.70 

7.0 

0.20 

2.79 

2.0 

14506 

44.2 

1.50 

0.95 

2.45 

2.3 

7.28 

5.15 

0.80 

13.23 

12.0 

12.43 

zo.o 

3.03 

3.03 

3.0 

14287 

44.2 

0.85 

0.29 

2.12 

3.26 

3-3 

6.48 

2.35 

0.96 

9.79 

lO.O 

8.83 

8.00 

6.85 

6.85 

6.0 

X4332 

44.8 

0.99 

0.42 

1.72 

3.13 

3.3 

5.79 

3.21 

1. 12 

10.12 

9.0 

9.00 

8.0 

7.21 

7.21 

7.0 

X433X 

44.9 

0.31 

1. 10 

1.52 

2.93 

2.5 

6.62 

0.61 

0.54 

7.77 

7.0 

7.23 

6.0 

9.81 

9.81 

lO.O 

X4SI7 

45.1 

.... 

O.T2 

I.81 

1.93 

2.0 

5.28 

2.99 

3.22 

11.49 

7.0 

8.27 

6.0 

2.79 

2.79 

2.0 

X4269 

47.1 

---- 

... 

2.16 

2.16 

2.1 

5.47 

1.99 

2.10 

956 

7.0 

7.46 

6.0 

2.34 

2.34 

2.0 

14507 

47.2 

! 
0.08   --. 

1.79 

1.87 

1.7 

2.93 

5.20 

3.46 

11.59 

7.0 

8.13 

6.0 

2.25 

2.25 

2.0 

14^38 

47.5 

1.41 

0.38 

1.03 

2.82 

2.5 

4.48 

6.5T 

2.19 

13.18 

12.0 

10.99 

zo.o 

3.03 

3.45 

2.5 

X4485 

48.1 

o.96| 

0.13 

2.89 

3.98 

4.1 

5.60 

2.16 

0.98 

8.74 

8.0 

7.76 

7.0 

6.40 

6.40 

6.0 
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Nitrogenous  Superphosphates. 


o 
2 

e 

JO 


14252 


14240 


14523 

X4203 


I4I88 

145M 
X4268 

14513 
14369 


14502 
14540 

14420 
14522 

14335 


Name  or  Brand. 


SampUd  by  Station 
Agent : 
Chittenden's     Market 
Garden 


Buffalo  Farmers' 
Choice 


Baker's  A.  A.  Am- 
moniated  Bone  Su- 
perphosphate   

Armour's  All  Soluble 


Manufacturer. 

« 


National   Fertilizer 
Co.,  Bridgeport.. 


Buffalo  Fertilizer  Co., 
Buffalo,  N.  Y 


Dealer. 


Swift's  Lowell  Animal 
Brand 


All  Round  Fertilizer. 


Berkshire  Ammoni- 
ated  Bone  Phos- 
phate  

Wilcox's   Special    Su- 
perphosphate   

High  Grade  Ammoni 
ated  Bone  Super 
phosphate 


American  Agricultural 
Chem.  Co.,  N.  Y... 

Armour  Fert.  Works, 
Baltimore,  Md 


Swift's  Lowell  Fertili- 
zer Co.,  Boston 


Rogers  Mfg.  Co., 
Rockfall 


Darling's  Farm  Fa- 
vorite   

Standard  Pure  Bone 
Superphosphate  of 
Lime 

H.  G.  Fertilizer  with 
lojg  Potash 

Williams  &  Clark's 
Americus  Bone  Su- 
perphosphate   

Essex  XXX  Fish  and 
Potash 


Berkshire  Fertilizer 
Co.,  Bridgeport 

Wilcox    Fertilizer 
Works,  Mystic 

E.    Frank     Coe    Co., 
N.  Y 


L.  O.  Pomeroy, 

Suffield 

A.   H.   Cashen,  Meri- 

den 

F.  H.  Gilbert,  Jewett 
City 

W.   H.    H.    Chappell, 
R.  F.  D.,  Oakdale.- 


Edward  White,  Rock- 
ville 

Brower  &  Malone, 
Norwal  k 

H.   M.   Clayton,  New 
Britain 


e 
0 

e 
< 

> 


Standard   Feed   Co., 

Bridgeport      

Spencer  Bros. ,  SuflSeld 

S.  I.  Munson,  East 
Wallingford i 


Johnson  Bros.,  Jewett 

City 

Factory 


American  Agricultural 
Chem.  Co.,  N.  Y... 

Lister's     Agricultural 
Chemical  Works, 
Newark,  N.  J 

American  Agricultural 
Chem.  Co.,  N.  Y... 

American  Agricultural 


Factory 

J.    P.    Barstow,    Nor- 
wich   

Warner  &  Hardin, 
Glastonbury 


A.  D.  Zabriski, 
R.  F.  D.3,  Norwich- 

A.  I.  Martin,  Walling- 
ford  

Carlos  Bradley, 
Ellington 

R.  H.  Hall,  East 

Chem.  Co.,  N.  Y...I     Hampton 

Russia    Cement    Co.,  Spencer  Bros.,  Suffield 
Gloucester,  Mass...'; A.  R.  Manning,  Yantic 


$33.00  $22,91 

35.00 
34.00, 

25.00    16.41 

24.00; 
24.50 


32.00    21.30 

34.00   21.63 

31.00 
3a.5o 

33.00   22.15 
34.00. 

33.50 


\%.t\ 


38.00 


28.00   17P' 
27.00 

34.00   1555 

32.00    ».3Q 

31.00 

31.50 

38.00     iS.OQ 

I 
33.00    30.5- 

36.50.    23  5: 


33.00  200^ 
32.00  \%'' 
31.00 

3«.S0 
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Analyses  and  Valuations — Continued. 


o 
2 

a 

JO 


o 

u 

si 

.  -S  8 

lis 

I? 


X4252  ;  48.2 


NiTKOOBN. 


8 

I 


0.28 


14240    49.3 


i 

c 
o 

a 
a 

< 


S 
o 


145^3      50.2 
Z4203  I  50.3 


14x88   !  51.2 

I 

I 

f 

14514   j  53.1 
14268   I  53.3 


X4513 


54.3 


"43^   '  54.5 


54.8 


454<>   '  55.6 


:4430 


56.2 


57.9 
59.7 


0.71 


0.41 


0.66 


I.OI 

0.35 


1.20 


2.31 


0.80 


Total 
Nitrogen. 


e 
9 
o 


2.59 


Phosphoric  Acid. 


3 
1 
« 


"o 

I 

i 

c3 


0 

s 

e 


Total 


§ 

& 


2.5 


7.36    1.540.73 


0.80 


2.01 
1.46 


2.72 

2.66 


0.8;  4.70 


2.48  2.48 


0.15 
0.70 


2.06 


1.78 


1.47 


2.06 


1.73 


1.47 


2.31  2.31 


1.5812. 14 


1.69  2.39 


1.74 


2.40 


1.63,2.64 
1.89  2.24 


2.5 
2.5 


5.76 
6.45 


423 


2.5 


6.80 


i.7i  4.24 


0.8 


z.o 


4.80 


4.32 


X.4   7.14 


4.02 
2.96 


9.63 


1 


9m 


So<alled 
"Available." 


3 
o 


1 


9.0 


8.90 


3.351I2.28 


3.16 


4.10 

3.27 
4.28 

1.88 


2.1    4.72|  3.19 

2-5,  7.04|  3.61 
2.4   4.67    2.78 


2.5 
2.Z 


6.56J   3.80 

4.77    4.83 

I 


2.57 
1.08 


12.35 
10.49 


1.36  11.32 


3.75 


3.32 


12.09 


".39 


2.35|io.95 
2.60  11.62 


9.0 


ZI.O 

9.0 


10.0 


lO.O 

zo.o 

9.0 
8.0 


2.13 

1. 61 
1. 19 


10.04 


12.26  ZI.O 


zo.o 


8.64 


1.86  12.22 
3.90I13.50 


7.0 


zz.o 

12.0 


8.93 


0^ 


Potash. 


Found. 


V 

S 

9 


1 

& 


•8 


7.0 


8.0 


9.78 
9.41 


9.96 

8.34 
8.07 

8.60 
9.02 


9.0 
8.0 


9.0 


8.0 


8.0 


7.91 

10.65 
7.45 


10.36 
9.60 


7.0 


8.0 

9.0 
6.0 


9.0 

9.0 


6.23 


0.35 


2.38 
4.02 


4-45 


2.43 


3.23 


2.19 
0.39 


6.23 


9 

C9 


6.0 


4.55    5-0 


2.38 
4.02 


3.14 


2.35 
9.17 


2.07 

2.15 


4.45 


2.43 


3.23 


2.19 
2.93 


2.0 

4.0 


4.0 


2.0 


2.0 


1.5 

2.3 


3.14 


2.35 
9.17 


2.07 
2.15 


3.0 


2.0 


zo.o 


2.0 
2.3 
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Nitrogenous  Superphosphates. 


o 

c 
o 

"S 

CO 


X439X 
X4370 

14271 

14214 


14204 


14370 


14281 


14205 


14524 


14274 


15893 


Name  or  Brand. 


SampUdby  Station 
Agent : 
Ammoniated   Bone  & 
Potash 

• 

Bradley's    Farmers' 
New  Method  Ferti- 
lizer  -- 

Bradley'^  XL  Super- 
phosphate   

Swift's  Lowell  Dis- 
solved Bone  and 
Potash 

Ammoniated  Bone 
with  Potash 

Lister's  Success  Fer- 
tilizer   - 


Sanderson's  Special 
with  \Q%  Potash 


Bowker's  Farm  and 
Garden  or  Ammoni- 
ated Dissolved  Bone 


Quinnipiac  Phosphate 


Chittenden's    Univer 
sal  Phosphate 


Swift's  Dissolved 
Bone  and  Potash. 


Manufacturer. 


Ohio  Farmers'  Fertili- 
zer Co.,  Columbus, 
Ohio 

American  Agricultural 
Chem.  Co.,  N.  Y..- 


AmericanAg^icultural 
Chem.  Co.,  N.  Y.., 


Swift's  Lowell  Fertili- 
zer Co.,  Boston 


Armour  Fertilizer 
Works,     Baltimore, 
Md 


Lister's     Agricultural 
Chemical   Works, 
Newark,  N.  J 


Sanderson  Fertilizer  & 
Chemical  Co.,  New 
Haven 


Bowker  Fertilizer  Co. , 
N.  Y 


American  Agricultural 
Chem.  Co.,  N.  Y... 


National  Fertilizer 
Co.,  Bridgeport.. 


Swift's  Lowell  Fertili- 
izer  Co.,  Boston, 
Mass 


Dealer. 


•c 


3. 
VL 


e 


R.  B.  Witter,  Brook- 
lyn  

R.  A.  Sherman,  Oneco 

Avery  Bros.,  Norwich 

Town -- 

D.  L.  Clark.  Milford. 

Avery  Bros.,  Norwich 
Town 

Spencer  Bros,  SuflSeld 

F.  S.  Bid  well  &  Co., 
Windsor  Locks 

A.  L.  Burdick,  West- 
brook  

Brower  &  Malone, 
Norwalk 

H.  M.  Clayton,  New 
Britain 


$23.00 

23.00 

31.00 
29.00 
30.00 

33-00 
34-00 

33.50, 

30.00 

27.50 
a8.7S 

34.00 

28.00 
31.00 


♦14-23 
18.S4 

20-fc7 


26.00 


J.  C.  Wilcoxson, 

Stratford 

J.  A.  Foster,  Stafford 

Springs !    28.00 

i  ayoo 

H.  A.  Bugbee.  Willi- 

mantic |    35.00 

R.  M.  Goodale,  . 

Durham 37.00 

36.00 
E.  B.  Clark  Co., 

Milford I    24.00 

Bishop  &  Lynes, 

Norwalk '    34.00 

,  28.00 
Young  Bros.   Co., 

Danielson 

G.   M.   Williams  Co., 

New  London 


17.71 


18.95 


16.47 


^iM 


16.94 


3t.oo    19.50 


34.00 

32.50 

A.  H.  Cashen,   Meri- 

den j    24.00    14.94 

Gault  Bros.,  Westport     26.00 

35.00 

A.  S.  Bennett, 
Cheshire 30.00-,    1 7. 90 
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0 


V) 


6* 


NiTROOBN. 


J39I 


61.6 


1270     61.8 


271 


(14 


62.1 


62.3 


0.17 


0.31 


J4      63.6 


'O      63.9 


z      64.9 


0.38 


65.3 


i 

§ 
a 


0.62 


66.7 


0.44 


67.3 


'  67.6 


0.82 


1.83 


Total 
Nitrogen. 


B 

I 


0.82 


2.00 


2.29  2.60 


1.88 


2.53 


1.88 


2.53 


1 .41 


1.60 


1.29 


1,93 


1. 17 


1. 41 


1.98 


1. 91 


2.37 


1.17 


2.002.00 


a 
O 


0.8 


Phosphoric  Acid. 


a 


6 

at 


a 

8 

w 

o 

I 

'6 


JB 

a 

I 

ft 


5.60   3.45;i.52 


X.7    5.68 


2.5 


6.40 


Total. 


6 

a 


it 


3.29 


1.62 


3.39  2.03 


1.7  6.96  2.74 


2.5 


0.8 


3.5 


1.7 


2.5 


0.8 


x-7 


3.97 


7.76 


4.72 


6.02 


5.44 


3.98 


2.78 


1. 21 


10.57 


10.59 


11.82 


So-called 
"Available." 


e 
a 
o 


a£ 

O 


lo.o  9.05 


10.91 


2.06 


1.23 


2.160.26 


2.15 


1. 13 


3.98 


7.44 


1.88 


2.16 


10.01 


11.77 


7.14 


9.0 


zo.o 


zo.o 


Potash. 


Found. 


^1 


8.0 


8.97,  8.0 


7.0 


9.0 


9.30 


3.11 


11.58 


12.43 


6.01   3.0811.7810.87 


8.0 


9-79 


9.70 


9.0 


3.281  3.28 


3.29 


2.20 


9.0   2.14 


7.95   6.0 


10.54  7.0 


6.88 


9.0 


xz.o 


lO.O 


8.17 


5.0 


8.0 


2.38 


3.29 


2.20 


a 
O 


4.0 


3.0 


2.0 


2.14 


2.38 


1.84 


1.84 


10.05 


9.42     9.0 


9.32    8.0 


2.90 


10.05 


2.0 


2.0 


2.0 


xo.o 


2.90 


2.261  2.26 


2.0 


1.38    1.38 


2.0 


I.O 


lO.O    9.09    9.0     2.26    2.26     2.0 
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o 
Z 

e 

JO 

3 


Name  or  Brand. 


I437I 
Z4267 

14515] 

I454X 
14X90 

X4376 


14475 
145x6 


Z42OX 


X4375 


X4232 


X4297 


M539 
X4298 


Manufacturer. 


Dealer. 


Sampled  by  Station 
Agent  .* 
Chittenden's    Ammo- 
niated  Bone  Super- 
phosphate   

Eldredge's  Special 
Fish     and      Potash 
Fertilizer   ... -. 

Crocker's   New  Rival 

Bowker's  Hill  and 
Drill  Phosphate  .-. 

Swift's  Lowell  Bone 
Fertilizer  

T.  H.  Eldredge's 
Special    Superphos- 
phate   

Darling's  General 
Fertilizer 

E.  Frank  Coe's  XXV 
Ammoniated  Bone 
Phosphate 

Gloucester  Fish  and 
Potash 

Bowker's  Sure  Crop 
Phosphate  


Swift's  Lowell 
Empress  Brand 


Read's  Standard 
Superphosphate 


Quinnipiac  Climax 
Phosphate 

Packer's    Union   Uni- 
versal Fertilizer 


National    Fertilizer 
Co.,  Bridgeport.. 


(Made  for)  T.  H. 
El  dredge,  Norwich. 


American  Agricultural 
Chem.  Co.,  N.  Y.,. 

Bowker  Fertilizer  Co., 
N.  Y 

Swift's     Lowell     Fer- 
tilizer Co.,  Boston  . 


(Made  for)  T.  H. 
El  dredge,  Norwich. 


American  Agricultural 
Chem.  Co.,  N.  Y... 

E.  Frank  Coe  Co., 
N.  Y 


Bowker  Fertilizer  Co., 
N.  Y. 


Bowker  Fertilizer  Co., 
N.  Y 


Swift's     Lowell     Fer- 
tilizer Co.,  Boston  . 


American  Agricultural 
Chem.  Co.,  N.  Y... 


American  Agricultural 
Chem.  Co.,  N.  Y._. 

American  Agricultural 
Chem.  Co.,  N.  Y._. 


ft 


3 


e 
0 


« 
a 


9 
> 


H.  A;  Bugbee,  Willi- 
mantic $25.cx>  |iS.x 

G.  A.  &  H.  Williams,, 
Silver  Lane 

David      Fox,     West- 
brook  

T.  H.  El  dredge, 
Norwich i   39,Qoi 

F.  M.  Loomis,  No.       '  I 

Granby 


31.00 

26.00    16  96 


W.  T.  McKenzie, 
Yalesville 

Standard    Feed    Co., 
Bridgeport 

F.  S.  Bidwell  &  Co., 
Windsor  Locks 

David  A.  Fox,  West- 
brook  

T.  H.  El  dredge, 
Norwich 


F.  C.  Wilcox,  Clinton 
F.   M.    Cole    &   Co.. 

Putnam 

Wm.    Warner,    West- 

ville 

Lightbourn  &  Pond 

Co.,  New  Haven... 
W.  T.  McKenzie, 

Yalesville 

Southington    Lumber 

Co.,  bouthington  .. 
A.  R.  Manning, 

Yantic 


A.  L.  Burdick,  West- 
brook  

Waldo  Tillinghast, 
Plainfield 

Carlos  Bradley, 
Ellington 

J.  A.  Nichols,  Daniel- 
son  

The  F.  S.  Piatt  Co., 
New  Haven 

G.  A.  Forsjrth,  Water- 
ford 

F.  L.  Mackey,  Elling- 
ton  


1    I 


i'2. 


30.00 

35.00     20. 2r 

31.00    17.6: 
31.00 

26.00    14.9$ 
27.00 

38.00      so.  10 

27.00    14,24 
28.00 

27.50 

25.00     I2.^5 

25.00 

29.00     14.^0 

28.00 
28.50; 

25.00     15.50 

27.oo> 
26.00 

I 

27.50    14.13 

3aoo 
28.75 

3aoo    14.75 

28.00    13:4 

1 
t 

28.00; 
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e 
% 


n 


u 

•1 

I 


NiTROCBN. 


u 

,  c 
IB. 


I 

\ 


4 

0 
S 

8 

< 


s 

o 


137'  I  69.4 


267     71.0 

15  !  72.7 
\i  \  72.8 

►0     75.4 


0.18 


0.46 


0.60 
0.08 


5     80.2 


0.2^ 


89.1   0.30 
93.1   


0.18 


94.6   0.30 


95.21  0.19'  --- 


95.5 --- 


6.s\ .   --. 


4 

8 


Total 
Nitrogen. 


a 
9 
o 


I.92I2.IO 


1.52  1.98 


I.81  1. 81 


1.85 
1.80 


2.45 
1.88 


1. 10 


2.07 
1. 18 


0.74 


1.02 


1.33 


2.55 
1. 18 


1.04 


1. 21 


1-7 

1.7 

i.o 

2.5 
1.6 


1.0 


X.3 
0.8 


0.8 


0.8 


1.32  1.32;    Z.2 


0.99  0.99   0.8 


1.34 1.34 

0.88  0.88 


z.o 
0.8 


PHOsPHomc  Acid. 


o 

2 

9 
1 


6.51 
2.59 

7.24 

7.16 
6.16 


2.99 


4.18 
4.80 


6.27 


5.44 


9 


2.51 


9 

8 

a 

■ 
V 

e! 

O 


Total. 


So-called 
"Available." 


10 

6 
9 
O 


1.47  10.49 


3.05  2.04 


1.65 

3.20 
2.32 

6.00 


3.12 
2.79 


2.28 

1.22 
1.06 


1-97 


2.TI 


3.47 


5.14    C.97 


4.37 


6.59 
4.43 


3.57 


1.93 

2.78 


1.55 
4.09 


I150 


1.70 


0.78 


1.37 


0.96 
1.39 


7.68 

II. 17 

11.58 
9-54 

10.96 


8.85 
11.68 


9.88 


10.61 


7.89 


931 


9.48 
8.60 


9  — 

o 


a 
9 


10.0;  9.02 


6.0 


9.0 

1 0.0 

9.0 

lO.O 


I 


7.0 
zo.o 


9.0 


1 0.0 


8.0 


9.0 


8.0 
9.0 


5.64 

8.89 

10.36 

8.48 

8.99 


7.30 
7.59 


8.38 


8.91 


7.11 


7.94 


9  M 

C9 


8.0 


5.0 

8.0 

9.0 
8.0 

8.0 


6.0 
7.0 


8.0 


9.0 


7.0 


8.0 


8.52'  6.0 
7.21'  8.0 


Potash. 


Found. 


o 


1 


9 


2.50 


4.87 


2.26 


2.21 


3.43 


2.14 


4.60 
1.92 


2.50     2.0 


4.87 


2.26 


2.21 


3.43 


2.14 


4.60 
1.97 


1.36     1.36 


2.14 


2.24 


4.27 


2.28 
4.36 


2.14 


2.24 


4.27 


2.28 
4.36 


4.0 


2.0 


3.0 


3.0 


X-5 


3.0 

x-5 


z.o 


2.0 


2.0 


4.0 


x.o 


4.0 
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o 

2: 

c 
,0 


145x0 


X45I8 
14529 

14538 

M373 
X4528 


14560 
X408X 
X4306 

13997 
X4290 

X429X 

X4X26 
X448X 
X456X 

X4555 
15x26 


Name  or  Brand. 


Sampled  by  Station 
Agent : 
Essex  Ai  Superphos- 
phate   

Great  Eastern  General 
Fertilizer 

Bradley's  Niagara 
Phosphate 

Bowker's  Potash  Bone 

General     Crop      Fish 
Guano 


Bradley's  Eclipse 
Phosphate 

Sampled  by  Purchasers 

and  others  : 
WoodruflTs  Home 

Mixture      

E.   B.  Clark's  Special 

Mixture 

Bone,  Fish  and 

Potash 


Manufacturer. 


Russia    Cement    Co., 
Gloucester,  Mass... 


Shay's  Special  Mix- 
ture     

Atlantic  Coast  Bone, 
Fish  and  Potash  . . . 

Swift's  Animal  Brand 
Fertilizer  

James'  Bone  Phos- 
phate   

Packers'  Union  Uni- 
versal Fertilizer 

Baker's  A.  A.  Ammo- 
niated  Superphos- 
phate   

Peruvian  Guano 


American  Agricultural 
Chem.  Co.,  N.  Y... 

American  Agricultural 
Chem.  Co.,  N.  Y... 


Bowker  Fertilizer  Co., 
N.  Y 

Ohio  Farmers'  Fer- 
tilizer Co.,  Colum- 
bus, O 

American  Agricultural 
Chem.  Co.,  N.  Y.. 


Manufacturer  or 
dealer, 
S.  D.  Woodruff  & 

Sons,  Orange 

E.  B.  Clark  Co., 

Milfordl 

E.  R.  Kelsev,  Bran- 
ford  ;    

Olds  &  Whipple, 
Hartford 

C.  M.  Shay  Fer- 
tilizer Co.,  Groton. 

Sanderson  Fertilizer  & 
Chemical  Co.,  New 
Haven      

Swift's    Lowell     Fer- 


Dealer. 


•c 


8& 


a 

e 
9 


« 
> 


W.  O.  Goodsell, 
Bristol    

F.  C.  Benjamin,  Dan- 
bury  

W.  J.  Cox,  East  Hart- 
ford  


T.   E.  Greene,   Plain- 
field 

Wilson  &  Burr, 

Middletown 

Phineas  Piatt,  Milford 

A.  R.  Manning, 

Yantic 

R.  B.  Witter, 

Brooklyn  - 

R.  a.  Sherman,  Oneco 

Phineas  Piatt,  Milford 
F.  M.  Cole  &  Co., 
Putnam 


Sent  by 
W.  L.  Dickinson, 

South  Britain 
Samuel   M.    Canfield, 

Milford 

D.  W.  Patten,  Clinton- 

ville  

Willard  E.  Treat, 

Silver  Lane 

Thomas  G.   Whipple, 

Mystic 


$27.00  $13-5" 
30.00 

28.00! 

28.251 

29.00,   13-^ 


Thomas  G.   Whipple, 
Mystic 

J.  L.  Watrous,  R.   F. 

tilizer  Co.,  Boston.!     D.,  Kensington 

Ernest  L.  James, 


Warrenville  _ 


Manufacturer. 


American  Agricultural  I W.  L.  Dickinson, 


Chem.  Co.,  N.  Y. 


American  Agricultural 
Chem.  Co.,  N.  Y... 

Sanderson  Fertilizer  & 
Chemical  Co.,  NewIGeo.  S.  Champlin, 
Haven I    Ashaway,  R.  L, 


South  Britain 


Arthur  Brown,  Hills- 
town  .- 


25.00 
27.00 
26.00 

25.00 


12.25 


114^ 
9.68 


22.00 
21.00 
2X.5O 

30.50   i.^ot 

32.00 

3x.a5 


25.00 

27.00  27.33 

29,00  27. 29 

24.50  22A' 


20.00 


23.00 


16.60 


18.6: 


30.00;  22.54 

I 

I  ^ 

3aoo|  21.  ^ 


25.50 


l6.c» 


32.00)  I9-/3 


40.00)  19.7* 


J 


NITROGENOUS  SUPERPHOSPHATES. 


71 


Analyses  and  Valuations — Concluded, 


o 

e 
o 

Cff 


14510 


I45I8 
14529 


X4538 

X4373 


14528 


14560 
14081 
Z4306 

13997 
14290 

Z429Z 
14x26 
[448  z 
[4561 

^4555 
i5i«6 


8 

\n 

(3U 


NiTKOGBN. 


8 

4S 


107.9  - 


108.3  — 

II2.2    0.07 


TI8.21 


122. 1  trace 


122.3 


% 

8 
\ 


s 

if 

o 


1. 21 


0.97 
1. 15 


*i.ij  1.46 
6.3  0.750.18 


8.4I 
19.8 


0.30 


I0.45 
0.29 


20.5]  0.20 

23.2 

33.1  .- 

37.9 
58.8  0.07 

62.2  0.28 


102.8 


0.09 


0.29 


0.87 


0.99 
0.35 

I. id 


2.75 

2.55 
2.65 

4.19 
1.66 

1.96 
2.64 

2.35 
1.08 

2.08 

1.08 


Total 
Nitrogen. 


c 
9 
o 


1. 21 


0.97 
1.22 


0.99 
0.35 

I.18 


ft 

O 


z.o 


0.8 
0.8 

0.8 
0.8 

x.o 


Phosphoric  Acid. 


jo 
9 


1.76 


U3 
9 

8 


4.82 


4.40 


U9 
9 

1 


2 


5.28 


3-03 


3.44    3-39 


3.3 
3*3 

2.5 


4.21 
3.48 
3.10 

4.78 
1.86 


2.25    1.7 

2.64   2.5 

I 

2.35  ... 

1. 15    0.8 

2.36  2.5 


2.04 


2.51 
3.12 

6.16 


4.10 

4.85 

3.49 
0.50 

2.91 

3.42 
6.61 
2.96 

7.52 

6.00 
0.54 


3.85 
5.H 

2.14 


4.14 
4.95 
3.20 


1.33 
1.79 

1.44 
2.13 


1.59 


Total. 


c 
9 
o 


11.86 


5  • 

CO  fi 
9m 


9.0 


1.35 

2.19 
0.28 


4-42i0.85 
3.596.23 


3.99 
3.33 
7.80 

1.85 

3.61 

10.22 


0.80 

1.25 
2.67 

1.36 
2.56 

4.34 


8.76 
8.62 

7.80 
10.36 

9.89 


9.59 
11.99 

6.97 

5.77 
12.73 

8.21 


9.0 
8.0 


So-called 
•'Available." 


6 
9 


6.58 


s  • 

9  •• 


O 


7.0 


Potash. 


Fonnd. 


<% 


1.84 


7.0 
9.0 

9.0 


8.0 
8.0 
5.0 


6.0 


II. 19  lO.O 

13.43 

10.73   9.0 
12.17  xi*o 


15.10 


7.43 
6.83 

6.36 
8.23 

8.30 


8.24 
9.80 
6.69 

4.92 
6.50 

7.41 


9.94 
10.76 

9.37!  8.0 


8.0 
7.0 

6.0 
7.0 

8.0 


4.0 


-a 


1.84 


4.02 
1.43 


2.21 
0.45 

2.12 


4.0 
9.0 


5.44 
6.42 

0.36 

0.53 
2.12 


4.02 
1.43 


2.21 
0.70 

2.12 


5.44 
6.42 

5.45 
6.38 
2.12 


9.61 


I.76I   4.07 

I 

4.30    4.30 

3.64     3.64 

3.56    3.56 


9.0    2.o8|  2.08 


10.76 


2.29   2.29 


s 

9 

o 


2.0 


4.0 
I.O 


2.0 
1.0 

2.0 


8.0 

7.0 

4.0 


4.0 
4.0 

4.0 

2.0 


*  Valuation  exceeds  cost. 
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SPECIAL  MANURES. 

Here  are  included  such  mixed  fertilizers,  chiefly  nitrogenous 
superphosphates,  as  are  claimed  by  their  manufacturers  to  be 
specially  adapted  to  the  needs  of  particular  crops.  Those  which 
are  claimed  to  contain  potash  in  form  of  carbonate  are  separately 
discussed  on  pages  96  and  97. 

I.  Samples  Drawn  by  Station  Agent. 

In  the  table  on  pages  78-95  are  given  analyses  of  one  hun- 
dred and  fifteen  brands  represented  by  samples  drawn  by  the 
Station  agents. 

Analyses  requiring  Special  Notice. 

The  Buflfalo  Fertilizer  Co.  states  that  analysis  Ko.  14388» 
pages  80  and  81,  does  not  present  the  average  composition  of 
its  Vegetable  and  Potato  Manure.  The  company  states  that, 
although  thoroughly  mixed  at  the  factory,  the  mixture  has  a 
tendency  to  separate  in  the  bags  on  handling,  the  sulphate  of 
potash  particularly  working  towards  the  bottom  and  sides  of  the 
bags. 

The  sampling  agent  was  not  able  to  find  other  lots  of  this 
brand  in  dealer's  hands,  after  the  manufacturer's  protest  was 
received,  or  other  tests  would  have  been  made  on  this  brand. 

The  C.  M.  Shay  Fertilizer  Co.  stated  that  analysis  No.  14303, 
pages  86  and  87,  does  not  fairly  represent  their  Grass  Fertilizer. 
It  was  not  possible  to  get  another  sample  for  analysis  from  the 
stock  of  a  dealer,  after  this  protest  was  received. 

A  second  analysis,  14542,  pages  94  and  95,  was  made  on  a 
sample  sent  by  the  manufacturer. 

14454.  A  sample  described  by  our  sampling  agent  as  Dar- 
ling's Tobacco  Grower,  drawn  from  stock  of  William  Bartman, 
East  Haddam,  with  a  guaranty  of  nitrogen  4.5  per  cent.,  phos- 
phoric acid  5.0,  and  potash  lo.o,  contains  nitrogen  8.56  per  ccnL, 
phosphoric  acid  8.55  and  potash  4.72.  The  analysis  does  not 
agree  in  any  particular  with  the  guaranty,  and  it  is  quite  obvious 
that  some  error  has  been  made,  the  nature  or  source  of  which 
it  is  impossible  to  determine. 
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Two  samples  drawn  by  our  agent,  one  at  the  factory  and  the 
other  from  C.  D.  Torrey,  Putnam,  and  marked  Sanderson's  Top 
Dressing  for  Grass  and  Grain,  were  mixed  and  analyzed,  No. 
14324. 

The  mixture  contains  nitrogen  3.43  per  cent.,  phosphoric  acid 
9.21  and  potash  3.83. 

The  guaranty  of  this  brand  is  nitrogen  4.0  per  cent.,  "avail- 
able phosphoric  acid"  7.0,  and  potash  7.0. 

The  two  samples,  as  was  determined  later  by  analysis,  were 
quite  diflferent  in  their  composition.  Mr.  Torrey  also  states  that 
at  the  time  our  agent  called  he  had  on  hand  but  a  single  bag  of 
the  Top  Dressing. 

It  is  obvious  here  also  that  some  error  has  occurred,  the  pre- 
cise nature  of  which  cannot  now  be  determined. 

Guaranties. 

Of  the  one  hundred  and  fifteen  fertilizers  in  the  following  tables, 
forty,  or  more  than  one-third  of  the  whole  number,  fail  to  meet  the 
maker*s  minimum  guaranty  in  respect  of  one  or  more  ingredients. 
Eight  are  deficient  in  nitrogen,  four  in  phosphoric  acid,  and  twenty- 
two  in  potash.  Four  of  the  number  are  below  the  minimum  guaranty 
in  respect  of  two  ingredients. 

The  brands  which  thus  fail  to'  meet  fully  the  minimum  claims 
of  the  manufacturer  by  more  than  one-tenth  per  cent,  are  the 
following : — 

<4433*  Bowker's  Fairfield  Onion  Fertilizer.  Potash  found,  5.88, 
guaranteed,  6.o. 

I4455*  American  Agricultural  Chemical  Co.*s  H.  G.  Tobacco  Manure . 
Nitrogen  found,  5.57,  guaranteed,  5.8.  Potash  found,  9.82,  guaran- 
teed, X0.0. 

14276.  Hubbard's  Soluble  Tobacco  Manure.  Potash  found,  9.68, 
guaranteed,  zo.o. 

Z4474.  Olds  &  Whipple's  Home  Mixture  for  Corn  and  Potatoes. 
Potash  found,  5.43,  guaranteed,  6.0. 

Z4458.  Chittenden's  H.  G.  Special  Tobacco  Fertilizer.  Potash 
found,  9.78,  guaranteed,  xo.o. 

Z4462.  Essex  Special  Tobacco  Manure.  Potash  found,  zz.65,  guar- 
anteed, Z2.0. 

Z4328.*  Buffalo  Vegetable  and  Potato.  Nitrogen  found,  2.35,  guar- 
anteed, 2.5.    Potash  found,  6.07,  guaranteed,  8.0. 

Z44ZO.  Hubbard's  Grass  and  Grain  Fertilizer.  Potash  found,  zz.42, 
guaranteed,  Z2.0. 

*  See  notice  on  page  72. 
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X4493.    Olds  &  Whipple's  Home  Mixture  for  Grass.    Potash  found, 
5.65,  g^uaranteed,  6.0. 

Z4300.    Buffalo  Ideal  Wheat  and  Corn.    Nitrogen  found,  1.45,  g^uar- 
anteed,  z.6. 

14549.    Sanderson's  Top  Dressing  for  Grass  and  Grain.    Potash 
found,  6.08,  guaranteed,  7.0. 

144x5.    Olds  &  Whipple's  H.  G.  Potato  Manure.    Potash  found,  9.75, 
guaranteed,  lo.o. 

^4459-    Chittenden's  Complete  Tobacco  Fertilizer.    Potash  found, 
5.2X,  guaranteed,  5.4. 

X4483.    New  England  Fertilizer  Co.'s  H.  G.  Potato  Fertilizer.    Pot- 
ash found,  5.67,  guaranteed,  6.0. 

X4465.    American  Agricultural  Chemical  Co.'s  Tobacco  Starter  and 
Grower.    Nitrogen  found,  3.04,  guaranteed,  3.3. 

X4471.    Chittenden's  Potato  Special.    Nitrogen  found,  2.32,  g^uaran- 
teed,  2.5. 

X4230.    Lister's   Potato   Manure.    Nitrogen   found,   3.04,   guaran- 
teed, 3.3. 

14413.    Lister's  Special  zo  per  cent.  Potato.    Potash  found,  9.63, 
guaranteed,  xo.o. 

14443.  New  England  Perfect  Tobacco  Grower.  Potash  found,  5.83, 
g^uaranteed,  6.0. 

X4257.  Bowker  Fertilizer  Co.'s  Stockbridge  Special  Com  Manure. 
Potash  found,  6.51,  guaranteed,  7.0. 

X4303.  Shay's  Grass  Fertilizer.  Nitrogen  found,  2.70,  guaran- 
teed, 3.0. 

X4288.  Armour's  American  Farmers'  Complete  Potato.  Potash 
found,  5.50,  guaranteed,  6.0. 

X4490.  Read's  Vegetable  and  Vine  Fertilizer.  ''Available"  phos- 
phoric acid  found,  7.69,  guaranteed,  8.0. 

Z4254.  Great  Eastern  Vegetable,  Vine  and  Tobacco.  Potash  found, 
5.78,  guaranteed,  6.0. 

Z4473.  Ohio  Farmers'  Potato  and  Tobacco  Special.  Phosphoric 
acid  found,  9.47,  guaranteed,  xo.o.    Potash  found,  3.34,  gnarante^l,  4.0. 

X4488.  Packers'  Union  Potato  Manure.  "Available"  phosphoric 
acid  found,  7.29,  guaranteed,  8.0.    Potash  found,  4.99,  guaranteed,  6.0. 

X4526.  American  Agricultural  Chemical  Co.'s  Grass  and  Lawn  Top 
Dressing.    Nitrogen  found,  3.77,  guaranteed,  3.9. 

X4388.  Darling's  Potato  Manure.  Potash  found,  4.8x,  gruaran- 
teed,  5.0. 

14499.  Wheeler's  Bermuda  Onion  Grower.  Potash  found,  3.57« 
guaranteed,  4.0. 

14535*  American  Agricultural  Chemical  Co.'s  Grass  and  Oats  Fer- 
tilizer.   "  Available  "  phosphoric  acid  found,  xo.57,  g^uaranteed,  xx.o. 

In  some  of  these  cases,  at  least,  a  deficiency  of  one  ingredient 
is  accompanied  by  a  very  considerable  excess  of  another ;  the 
discrepancies  being  largely  explained  by  imperfect  mixing  of  the 
raw  materials  at  the  factory. 
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Cost  and  Valuation. 
The  method  of  ascertaining  the  retail  cash  cost  price  of  the 
special  manures  and  of  computing  the  valuation  is  the  same  as 
described  on  page  53. 

The  averag^e  cost  per  ton  of  the  one  hundred  and  fifteen  special 
manures  included  in  the  tables  was  f  33.99,  the  valuation,  $23.92,  and 
the  percentage  difference,  41.8. 

In  1904  the  corresponding  figures  were:  Average  cost, 
$33.93;  valuation,  $23.39;  percentage  diflEerence,  45.0. 

The  average  composition  and  cost  of  special  manures  for  the 
last  five  years,  excluding  those  guaranteed  to  contain  potash 
as  carbonate,  have  been  as  follows: 

Percentage  Composition. 

Available 

phosphoric  Cost 

Year.  Nitrogen.  add.  Potash.  per  con. 

190S 2.93  10.38*  6.13  $33-99 

1904 2.92           8.56*  5951  33-93 

1903 3-03           8.00  6.32  33.30 

1902 3.03           8.17  6.08  33.3s 

1901 2.87           8.88  6.44  32.64 

1900 2.86           8.90  6.3s  32.73 

Without  regarding  the  station's  valuations,  but  considering 
only  the  retail  price  of  the  different  brands  and  their  actual  com- 
position, it  appears  that  the  following  amounts  of  nitrogen,  phos- 
phoric acid  and  potash  have  been  purchasable  for  $30.00  in  the 
different  groups  of  special  manures. 

Phosphoric 
Nitrogen,  acid.  Potash,  Cost 

pounds.  pounds.  pounds.  per  ton. 

In  the  first  13  samples  in  the  table  72  169  139  $37.20 

"      next  13  "  "  "  63  181  143  39.36 

"    14  "  "  "  S6  166  129  35.36 

"    13  "  "  "  55  163  116  34.31 

13  "  "  "  51  T^72  105  34.84 

12  "  "  "  41  219  86  30.73 

II  "  "  "43  197  88  31.09 

"    14  "  "  "  42  194  69  31.77 

"    12  "  "  "  31  199  71  30.35 

These  figures  agree  in  their  showing  with  those  relating  to 
nitrogenous  superphosphates  on  page  54:    That  is,  as  a  rule, 

*  Total  phosphoric  acid. 


«  "         T1  **  **  ** 

tl  tt         .^  ft  it  tt 

it  «         .  .  «  *l  •< 
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the  cheap  or  low-priced  special  manures  are  really  the  most 
costly,  when  we  consider  the  actual  plant  food  in  them.  At 
present  the  prices  of  fertilizers  bear  no  constant  relation  to  their 
real  fertilizing  value  or  to  the  amount  of  plant  food  in  them ; 
and  in  some  brands  of  special  manures  twice  as  much  nitrogen 
and  potash  can  be  bought  for  the  same  amount  of  money  as  can 
be  bought  in  certain  other  brands. 

2.  Special  manures  sampled  by  manufacturers  and  purchcLsers. 

In  the  table  on  pages  94  and  95  are  given  eight  analyses 
belonging  in  this  class.  The  station  assumes  no  direct  respon- 
sibility for  the  sampling  of  these  goods. 

Special  Tobacco  Manures,  claimed  to  contain  potash,  either 
wholly  or  in  part  in  form  of  Carbonate. 

In  the  tables  on  pages  96  and  97  are  given  twenty-one  analy- 
ses of  mixtures  of  this  kind  which  require  some  special 
explanation,  most  of  it  repeated  from  former  reports. 

All  of  these  mixtures  are  claimed  to  contain  potash,  largely 
in  form  of  carbonate,  and  "available"  phosphoric  add. 
The  trade  name  "available  phosphoric  acid"  has  already  been 
discussed  on  page  34  of  this  report.  It  should  be  added 
that  in  strongly  alkaline  mixtures  like  these  special  tobacco 
manures,  from  which  the  alkali  cannot  be  removed  by  washing 
with  water  and  which  contain  no  considerable  amount  of 
water-soluble  phosphates,  the  conditions  prescribed  for  the  use 
of  the  ammonium  citrate  cannot  be  maintained,  and  the  term 
"available"  phosphoric  acid  has  no  definite  significance  and  is 
of  no  use  in  fixing  the  value  of  the  fertilizer.  It  is  a  perfectly 
meaningless  term  as  applied  to  such  goods  as  these. 

Regarding  the  guaranty  of  carbonate  of  potash,  in  many 
cases  a  chemical  analysis  cannot  certainly  prove  or  disprove  the 
statement  that  potash  is  present  in  that  form.  The  presence 
of  sulphuric  acid  and  chlorine,  even  in  considerable  amount, 
does  not  necessarily  disprove  the  statement  of  the  manufac- 
turers that  the  pojtash  in  the  mixture  was  introduced  wholly  as 
carbonate,  for  both  sulphuric  acid  and  chlorine  may  have  come 
from  other  articles  used  in  the  mixture,  such  as  acid  phosphate, 
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acid  fish,  plaster,  or  whatever  else  may  have  been  employed 
along  with  carbonate  of  potash. 

But  the  object  of  using  carbonate  of  potash  in  tobacco  fer- 
tilizers is  to  e:;clude  both  chlorides  and  sulphates.  The  reason 
for  excluding  them  is  the  fear  that  the  quality  of  the  crop  will 
be  damaged  by  their  presence. 

Our  experiments,  as  well  as  the  experience  of  growers  of 
tobacco  in  Connecticut,  have  also  proved  that  the  carbonate  is 
one  of  the  best  forms,  if  not  the  very  best,  in  which  to  supply 
potash  to  the  tobacco  crop. 

It  is  an  expensive  form  of  potash,  but  its  use  is  rational,  if 
thereby  sulphates  and  chlorides  are  excluded.  But  it  is  quite 
irrational,  because  wasteful,  to  use  the  relatively  expensive  car- 
bonate of  potash  in  a  mixed  fertilizer  and  to  introduce,  at  the 
same  time,  either  sulphates  or  chlorides  in  other  forms  than  in 
potash  salts,  for  instance  as  acid  fish,  dissolved  phosphate,  or 
plaster,  for  there  is  no  doubt  that  sulphates  or  chlorides  may  be 
equally  harmful  to  the  quality  of  the  tobacco  leaf,  whether  intro- 
duced into  the  fertilizer  as  potash  salts  or  in  other  forms. 

In  making  valuations  for  these  fertilizers,  potash  sufficient  to 
combine  with  the  chlorine  present  is  calculated  as  chloride; 
potash  sufficient  to  combine  with  all  the  sulphuric  acid  present 
is  calculated  as  sulphate,  and  any  excess  of  potash  remaining 
is  then  calculated  as  carbonate.  But  we  repeat  that  this  is 
merely  a  calculation  for  making  a  valuation  and  that  it  does 
not  necessarily  conflict  with  the  manufacturers'  statements  that 
a  part  or  all  of  the  potash  was  put  into  the  mixture  as  high- 
grade  carbonate. 

Analysis  Requiring  Special  Notice. 

Analysis  14437  of  Bowker's  Tobacco  Ash  Elements  was  made 
•early  in  the  season  on  a  mixture  of  samples  drawn  at  four  differ- 
^ent  places.  Subsequent  examination  showed  that  one  of  these 
samples  was  not  Tobaccb  Ash  Elements  at  all.  A  new  mixture 
was  therefore  made  of  the  three  remaining  samples  and  the 
analysis  of  this  sample,  16026,  appears  in  the  table. 
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Special  Manures. 


o 
2 

d 
o 


(A 


X4329 

14X86 
Z4426 

I43OX 
X4322 


Z446O 


14433 
14326 


Z4393 

14455 
X4282 

14325 
14276 


I446I 


Name  or  Brand. 


I.  Sampled  by  Station 
Agent : 

Boardman's  Complete 
Fertilizer  for  'Pota- 
toes and  General 
Crops 

Special  Mixture  for 
Seed  and  Potatoes  . 

E.  F.  Coe's  Tobacco 
and  Onion  Fertilizer 


H.  G.  Gra^s  and  Grain 

Fertilizer 

Shay*s  Potato  Manure 


Manufacturer. 


F.  E.  Boardman, 
Westfield 

TheE.  B.  Clark  Co., 
Milford 

TheE.  Frank Coe Co., 
New  York 


Dealer. 


0 

1 

1. 

1 
J 

3 

1^ 

a 

A 

> 

Manufacturer 


Wilcox'  Potato,  Onion 
and  Vegetable 
Manure 


H.  G.  Soluble  Tobacco 
Manure 


Bowker's  Fairfield 
Onion  Fertilizer 

Hubbard's  Oats    and 
Top  Dressing 


The  Rogers  Mfg.  Co., 
Rockfall 

The  C.  M.  Shay  Fer- 
tilizer Co..  Groton  . 

Wilcox  Fertilizer 
Works,  Mystic 


The  Rogers  Mfg.  Co., 
Rockfall 


?3?.oo 
29.00 
32.00 


Manufacturer 

C.  W.  Stowe  &  Son, 
Milford* 

C.  W.  Beardsley,  Mil- 
ford ;    32.00 


Manufacturer. 


40.00    35.08 

Manufacturer 30.00    26.11 

I.  W.  Dennison  &  Co., 

Mystic 34.00    28.35 

M.  £.  Thompson,        > 


♦28.98 
25.65 
28.14 


Bowker  Fertilizer  Co. . 
N.  Y 

The  Rogers  and  Hub- 
bard Co.,  Middle- 
town 


Wilcox'    Grass     Fer-  Wilcox  Fertilizer 
tilizer Works,  Mystic 


H.  G.  Tobacco 
Manure 

Essex  Complete 
Manure    for    Pota- 
toes,     Roots     and 
Vegetables 

H.  G.  Fertilizer  for 
Oats  and  Top  Dress- 
ing   


Ellingrton 


W.  G.  Wrisley. 

Windsor 

Arthur  Sikes, 

Suffieldt 

Manufacturer 

Bowker's  Branch, 
Southport 

H.  W.  Andrews, 
Wallingford 

John  Bransfield,  Port- 
land   

Manufacturer  

Spencer  Bros.,  Suffield 


32.00 
33.00 


36.79 


44.00 
43.00 


American  Agricultural 

Chemical  Co.,  N.  Y.!E.  N.  Austin,  Suffield 
Russia    Cement    Co.,!W.  J.  Cox,  East  Hart- 
Gloucester,  Mass.  ..|    ford -- 

:  Broad  Brook  Lumber 

Co.,  Broad  Brook.. 

The  Rogers  Mfg.  Co.,'S.    I.    Munson,    East 

Rockfall Wallingford 

R.  E.  Davis,  Guilford 


{Manufacturer 
Hubbard's  Soluble       ;The  Rogers  and  Hub-lA.  E.  Kilbourne,  East 


Tobacco  Manure., 


H.  G.  Soluble  Tobacco 
and  Potato  Manure 


bard    Co.,    Middle- 
town 


The  Rogers  Mfg.  Co., 
Rockfall 


Hartford 
H.  W.  Andrews, 
Wallingford  -. 


Arthur  Sikes,  Suffield 
E.  S.  Hale,  Portland. 


32.00    27.13 
52.00   43.31 

51.00 

5X.50 

34.00  28.14 
34.00 

44.00  35.9a 
39.00  31.80 
39.00 

44.00   35.80 

42.00 

44.00 

47.00  37.29 

45-00 
46.00 

39.00  31.59 
39.00 


*  Purchaser. 


t  Stock  of  L.  A.  Kent,  Suffield. 
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Analyses  and  Valuations. 


Percentaife  difference 
between  coat  and 
valuation. 

NiTKOOBN. 

Phosphoric  Acid. 

Potash. 

i 

i 

Aa  Ammonia. 

^ 

Total 
Nitrogen. 

■ 

1 

i 

9 

1 

c 

u 

.A 

'Z 

Total. 

So-called 
"Available." 

Found. 

o 

as 

1 

Si 

£ 

Guaran- 
teed. 

1 

Guaran- 
teed. 

Guaran- 
teed. 

As 

Muriate. 

1 

Guaranteed. 

14329 

10.4 

0.14 

3.34 

3.48 

2.8 

5.79 

2.47 

0.95 

1 

1 

1 
1 

9.21 

8.26 

6.0 

10.08 

1 

1 

1 

10.08  10.0 

I4I86 

13.1 

0.88 

--- 

2.47 

3.35 

3*3 

5.60 

2.52 

0.92 

9.04 

8.0 

8.12 



7.16 

7.16  7.0 

14426 

13.7 

1.25 

2.29 

3.54 

3.0 

5.09 

1.88 

1.54 

8.51 

7.0 

6.97 

6.0 

0.84 

8.72    8.0 

I44I7 

14.0 

.... 



3.II 

3." 

3.0 

none 

11.07 

7.10 

18.17 

16.0 

11.07 

•  - . . 

13.96 

13.96 

ia.S 

X4301 

14.9 

0.73 

... 

2.27 

3.00 

3.0 

2.53 

6.97 

3.42 

12.92 

9.0 

9.50 

8.0 

5.00 

6.75i  5-0 

Z4333 

16.4 

1.22 



2.65 

3.87 

3*3 

6.36 

2.51 

I. II 

9.98 

8.0 

8.87 

7.0 

4.87 

6.95 

6.0 

14460 

16.9 

1.80 

3.12 

4.92 

5.0 

1. 12 

7.82 

1.87 

10.81 

8.0 

8.94 

6.0 

0.69 

II. 21 

zz.o 

X4433 

18.0 

0.90 

2.98 

3.88 

3.3 

5.68 

3.16 

0.97 

9.81 

9.0 

8.84 

8.0 

5.88 

5.88 

6.0 

Z4326 

18.9 

7.25 

--- 

1. 19 

8.44 

8.5 

0.00 

6.43 

3.04 

9-47 

8.0 

6.43 

3.9 

9.29 

9.29 

8.0 

X4393 

20.8 

1.72 



2.66 

4.38 

4.1 

3.73 

5.18 

1.67 

10.58 

7.0 

8.91 



5.03 

5.03 

5.0 

14455 

22.5 

---- 

2.93 

2.64 

5.57 

5.8 

5.65 

1.09 

0.65 

7.39 

6.0 

6.74 

5.0 

z.oo 

9.82 

Z0.0 

14282 

22.6 

0.76 



3.14 

3.90 

3.7 

4.64 

3.10 

4.20 

11.94 

9.0 

7.74 



0.72 

9.37'  8.5 

j 

143*5 

22.9 

4.87 



1.63 

6.50 

6.3 

2.05 

5.21 

1.75 

9.01 

9.0 

7.26 

7.0 

7.64 

7.64   7.5 

1 

Z4376 

23-4 

2.94 

0.31 

2.10 

5.35 

5.0 

1 
1 

0.59 

8.56 

3.83 

12.98 

10.0 

9.15 

7.0 

1.09 

9.68  lO.O 

1 

X446X 

23.5 

1.47 

2.01 

3.48 

3.5 

0.77 

9.37 

3.23 

13.37 

9.0 

10.14 

7.0 

0.93 

9.80I 

1 

8.8 
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e 

1 

i 

§ 

a 

d     i 

Name  or  Brand. 

Manufacturer. 

Dealer. 

■ 

2        I 

-•8 

S 

g 

, 

b  M 

•« 

«>   . 

m 

m       1 

• 

si 

9 
*5 

C 

> 

14250 


14x85 


14474 


14458 


Z4462 

14463 

Z4328* 


14434 
X4430 

I44IO 


14323 
14564 

14457 
14424 

Z4464 


I.     Sampled  by  Station 

Agent  : 
Hubbard's  Soluble 
Potato  Manure 

Swift-Sure  Super- 
phosphate for  Pota- 
toes   

O.  &  W's.  Home  Mix- 
ture for  Corn  and 
Potatoes 

Chittenden's     H.     G. 
Special  Tobacco 
Fertilizer 

Essex  Special  Tobacco 
Manure 

Mapes*  Seeding  Down 
Manure 

Buffalo  Vegetable  and 
Potato 

Stockbridge  Grass 
Top  Dressing 

Essex  Grass  and  Top 
Dressing    Fertilizer 

Hubbard's  Grass  and 
Grain  Fertilizer 


H.  G.  Complete  Corn 
and  Onion  Manure. 

Swift-Sure  Guano  for 
Truck,  Corn  and 
Onions 

Stockbridge  Special 
Tobacco  Manure... 

Mapes'  Economical 
Potato  Manure 


Sanderson's    Formula 
B  for  Tobacco 


The  Rogers  &  Hub- 
bard  Co.,  Middle- 
town 


M.   L.    Shoemaker   & 
Co.,  Phila.,  Pa 


Olds  &  Whipple, 
Hartford 

National  Fertilizer 
Co.,  Bridgeport. 


H.  W.  Andrews, 
Wallingford  .. 

A.  E.  Kilbourne, 
East  Hartford. 


Russia   Cement    Co., 
Gloucester,  Mass. 


Mapes  F.  &  P.  G.  Co., 
N.  Y 

The  Buffalo  Fertilizer 
Co.,  Buffalo.  N.  Y.. 


Bowker  Fertilizer  Co., 
N.  Y 

Russia  Cement  Co., 
Gloucester,  Mass  .. 

The  Rogers  &  Hub- 
bard Co.,  Middle, 
town - 


The  Rogers  Mfg.  Co., 
Rockfall 

M.  L.  Shoemaker  & 
Co.,  Phila.,  Pa 

Bowker  Fertilizer  Co. , 
N.  Y 

Mapes  F.  &  P.  G.  Co., 
N.  Y 


Sanderson  Fertilizer  & 
Chemical  Co.,  New 
Haven 


F.  H.  Rolf.  Guilford  . 
A.  N.  Clark.  Milford. 


Manufacturer  

J.  N.  Lasbury,  Broad 

Brook : 

W.  E.  Burbank, 

Suffield 


W.  J.  Cox,  East  Hart- 
ford    

Spencer  Bros.,  Suffield 

Mapes'  Branch,  Hart- 
ford...  

J.  H.  Atkins,  Middle- 
town  

W.  H.  H.  Chappell, 
R.  F.  D.,  Oak  dale.. 

Bowker's  Branch, 
Hartford 

W.  J.  Cox,  East  Hart- 
ford   

City  Coal  &  Wood  Co., 
New  Britain 

John  Bransfield,  Port- 
land   

Manufacturer  

R.  £.  Davis,  Guilford 

A.  N.  Clark.  Milford. 

F.  H.  Rolf,  Guilford  . 

Bowker's  Branch, 
Hartford 

Mapes'  Branch,  Hart- 
ford      

W.  C.  Bulkley, 
Forestville 

J.  H.  Hackett, 

Wapping  .- 

Manufacturer 


I40.00  I33.07 

42.00 
4Z.00 

35.00    27.^ 

34.50 

34.75 


32.00    25.72 

44.00   36.16 

46.00 
45.00 

45.00    36.57 

47.00 

46.00 

40.00    3<-74 

30.00    24.86 

33.00 
31.50 

38.00  29.^ 
43.00  33.87 
41.00    31.8Z 

40.00: 
40.50 

35.00  27.13 
34.00 

28.00    21.65 

2S.00 

47.00    36.29 

35,00    26.73 

36.00 

35.00  26.65 
35.00 


*  See  notice  on  page  72. 
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Analyses  and   Valuations — Continued, 


Percentage  difference 
between  cost  and 
valuation. 

NiTSOGBM. 

Phosphokic  Acid. 

Potash. 

i 

43 

§ 
s 

s 
-< 

i 

■ 

& 

0 

Total 
Nitrogen. 

■ 

1 

1 
1 

i 

Si 
u 

3 

1 

U 

Total. 

So  called 
"Available." 

Found. 

• 

o 
2 

.§ 
8 

Pk 

Guaran- 
teed. 

• 

Guaran- 
teed. 

Pound. 

Guaran- 
teed. 

As 

Muriate. 

• 

1 

1 
5 

14350 

24.0 

2.84 

0.30 

2.06 

5.20 

5.0 

0.56 

9.00 

3.40 

12.96 

X0.0 

9.56     7.0 

1 

1.06 

5.84 

5*0 

1418s 

24.4 

0.68 

--- 

2.20 

2.88 

2.9 

7.53 

3.20 

0.63 

11.36 



10.73 

9.29 

9.29 

7.0 

14474 

24-4 

.... 

0.60 

3.13 

3.73 

3.3 

3.92 

3.66 

0.74 

8.32 

«    M    *    M 

7.58 

7.0 

0.97 

5.43 

6.0 

14458 

24.4 



2.89 

2.75 

5.64 

5.7 

4.75 

1.96 

0.90 

7.61 

7.0 

6.71 

so 

0.88 

9.78 

zo.o 

14462 

25.8 

1.55 



3.31 

4.86 

4.5 

4.56 

fi.8o 

3.00 

10.36 

7*5 

7.36 

5*5 

0.96 

11.65 

Z2.0 

14463 

26.0 

1.85 

0.26 

0.94 

3.05 

3.5 

0.19 

9-49 

9.00 

18.68 

18.0 

9.68 

•• .. 

11.41 

11.41 

xo.o 

14328 

26.7 





2.35 

2.35 

2.5 

7.07 

3.53 

2.42 

13.02 

9.0 

10.60 

8.0 

0.43 

6.07 

8.0 

14434 

26.9 

1.72 

3.40 

5.12 

4.9 

2.48 

3.89 

1.75 

8.12 

5.0 

6.37 

4*0 

6.44 

6.44 

6.0 

14430 

27.0 

3.09 



2.00 

5.09 

5.0 

4.91 

3.87 

2.76 

11.54  10.0 

8.78 

8.0 

8.63 

8.63 

8.0 

144x0 

27.3 



0.17 

2.83 

3.00 

2.2 

0.29 

9.97 

6.98 

17.24 

x6.o 

10.26 



11.42 

11.42 

Z2.0 

14333 

29.0 

2.03 

— 

1.92 

3.95 

3.6 

3.12 

2.91 

3.50 

9-53 

8.0 

6.03 

6.0 

7.75 

7.75 

7.0 

14564 

29.4 

0.70 



1.37 

2.07 

1.7 

7.01 

3.27 

I. IT 

11.39 



10.28 

5.66 

5.66 

5*0 

14457 

29.5 

1.50 

0.35 

4.03 

5.88 

5.8 

2.16 

3.09 

2.04 

7.29 

5.0 

5.25 

4.0 

1.18 

10.00 

Z0.0 

14424 

30.9 

2.74 

0.26 

0.67 

3.67 

3*3 

2.48 

3.49 

0.96 

6.93 

6.0 

5.97 

4.0 

1.40 

8.83 

8.0 

14464 

31.3 

1.12 

---  2.17 

3.29 

3*3 

2.24 

4.39 

3.36 

9.99 

zo.o 

■   6.63 

6.0 

i 
i.57i  8.18 

6.0 
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Special  Manures. 


o 
g 

(A 


14456 
144X9 

145" 
14x95 

14493 
Z4300 


14283 


X4549 
14353 


142x8 


X4220 

144x5 
X4200 


14435 


Name  or  Brand. 


I.     Sampled  by  Station 

Agent : 
Wheeler's  Havana 
Tobacco  Grower 

Baker's  Complete 

Potato  Manure 

Shay's  Corn  Manure  . 

Mapes'  Potato  Manure 


O.  &  W's.  Home 
Mixture  for  Grass. . 

Buffalo   Ideal    Wheat 
and  Corn   


Manufacturer. 


Dealer. 


American  Agricultural 
Chemical  Co.,  N.  Y. 

American  Agricultural 
Chemical  Co.,  N.  Y. 

C.  M.  Shay  Fertilizer 
Co.,  Groton 

Mapes  F.  &  P.  G.  Co., 
N.  Y 

01ds&  Whipple 

Hartford 

Buffalo  Fertilizer  Co., 

Buffalo,  N.  Y 


Essex  Complete 
Manure    for    Corn, 
Grain  and  Grass... 


Sanderson  Top  Dress 
ing  for    Grass  and 
Grain 

Bradley's  Complete 
Manure  for  Potatoes 
and  Vegetables 


Bowker's  Early  Potato 
Manure 

Stockbridge  Potato 
and  Vegetable 
Manure 

O.&W's.H.G.  Potato 
Manure 

Armour's  H.  G. 
Potato 

Hubbard's  Soluble 
Corn    and    General 
Crops 


F.  M.  Loomis,  North 
Granby 


Edward  White,  Rock- 
ville.- 


Manufacturer   

Spencer  Bros.,  Suffield 
Mapes'  Branch,  Hart- 
ford    


Manufacturer 

J.  H.  Atkins,  Middle- 
town,  R.  D.  2 

R.  H.  Hall,  East 
Hampton 


Russia    Cement    Co., 
Gloucester,  Mass.  . 


Sanderson  Fertilizer  & 
Chemical  Co.,  New 
Haven 

American  Agricultural 
Chemical  Co.,  N.  Y. 

Bowker  Fertilizer  Co., 
N.  Y 

Bowker  Fertilizer 
Co.,  N.  Y 

Olds  &  Whipple, 
Hartford 

Armour  Fertilizer 
Works,     Baltimore, 
Md 

■ 

The  Rogers  &  Hub- 
bard Co.,  Middle, 
town 


W.  J.  Cox,  East  Hart- 
ford   

Broad  Brook  Lumber 
Co.,  Broad  Brook.. 


Manufacturer 

C.  Buckingham, 

Southport 

Avery  Bros.,  Norwich 

Town 

Bowker's  Branch, 
Southport 

Bowker's  Branch, 
Hartford 


a 


f  38.00 
36.00 

26.00 

39.00 

38.00 
34-00 

26.00 

30.00 
28.00 

39.00 

40.00 
39.50 

38.00 


Bowker's  Branch, 
Hartford 

Lightbourn    &     Pond 
Co.,  New  Haven 

Manufacturer 

Brower     &     Malone, 

Norwalk 

H.    M.  Clayton,  New 

Britain 

City  Coal  &  Wood  Co., 
New  Britain 

H.  W.  Andrews, 
Wallingford 


9 

> 


$28.67 

26.86 
19.40 

38. 29 


25.23 

ao.65 


29.09 


27.6S 


32.00;  26.91 


38.00 
37.00 

31-00 

3500 
36.00 

38.00 

40.00 

37.00 

34.00 

3300 
33-50 

35.00 

35.00 


26.15 


27.60 

26.84 
24.26 


25.16 
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Analyses  and  Valuations — Continued, 


8 

NiTROCBN. 

Phosphoric  Acid. 

Potash. 

Percentage  differei 
between  coat  ant 
valuation. 

i 

\ 

• 
-< 

1 

43 

• 

0 

Total 
Nitrogen. 

• 

1 

• 

.s 

9 

8 

c 

• 

1 
1 

Total. 

So-called 
"Available." 

Found. 

6 
1 

■i 

(2 

• 
0- 

1 

9  ** 
0 

■ 

•0 
§ 

9  ** 
0 

• 

■ 

9 

14456 

32.5 

"  ~  "  ~ 

0.70 

1 
2.12 

2.82 

1 

2.5 

1 
6.40 

i 
1 

1.07 

1 
0.46,  7.93 

7.0 

1 

7.47 

1 
1 

6.0 

1.14 

11.75 

xo.o 

144x9 

1 
34.0    0.66 

0.09 

2.50 

325 

3.3 

3.41 

3.47 

1.69   8.57 

7.0 

6.88 

6.0 

10.02 

10.02 

X0.0 

145" 
24195 

34.0 
34.3 

0.06 

2.88 

0.35 

1.99 
0.59 

2.05 

3.82 

X.6 
3.7 

2.96 
3.92 

5.43 
4.94 

5.04 
1.09 

13.43 

9-95 

2-® 
8.0 

8.39 
8.86 

8.0 
8.0 

3.32 
1.54 

3.32 
7.40 

6.0 

14493 

34.8 

1 
0.90 

"  *  * 

2.82 

3.72 

3-3 

2.72 

1 
1 

4.17!  1.27 

1 

8.16 

1 

— 

6.89 

6.0 

1.40 

5.65 

6.0 

14300 

35.4 



1.45 

1.45 

1.6 

5.92 

4.11 

3.02 

13.05 

" " "  ~ 

10.03 

9.0 

0.44 

5.55 

5.0 

14283 

35.8 

0.85 

— 

2.59 

3.44 

3.3 

4.77 

4.51 

1.31 

10.59 

9.5 

9.28 

7.0 

9.65 

9.65 

9.5 

14549 

37.3 

1.98 

«•    •     M 

1.94 

3.92 

4.0 

5.98 

3.31 

1.42 

10.71 

9.29 

7.0 

6.08 

6.08 

7.0 

24253 

37.5 

1.35 

1 

0.47 

1.48 

3.30 

3.3 

5.95 

3.35 

1. 61 

10.91 1  9.0 

930 

8.0 

4.85 

7.24 

7.0 

I4218 

37.7 

0.67 

1 

0.28 

2.46 

3.41 

3.3 

5.92 

1.99 

0.92 

8.83 

8.0 

7.91 

7.0 

7.65 

7.65 

7.0 

24230 

37.7 

1 

Q.76 

1 



2.62 

3.38 

3.3 

4.32 

2.96 

1 

0.91 

8.19    7.0 

7.28 

6.0 

10.25 

10.25 

lO.O 

I4415 

37.9 

1 
0.100.58 

2.83 

3-51 

3*3 

1 
i.tSi  4.34!  1.83 

1 

7.85 

. .  _ . 

6.02 

6.0 

9.75 

9.75 

xo.o 

24200 

38.1 

1 

1 
1 

1 

1. 81 

1.81 

«7 

7.12'  2.66   0.58-10.36x0.0 

9.78 

8.0 

10.34 

10.34 

X0.0 

i44»5 

39.  ^ 

1 
1.49   .-- 

1.27 

2.76 

2.5 

2.62 

•        1 
5.47 

1.82 

9.91 

8.0 

8.09 

6. 

9.32 

9-32 

8.0 
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Special  Manures. 


6 
Z 

e 
o 

m 
•ji 


14459 


Name  or  Brand. 


I.     Sampled  by  Station 

Agent : 
Chittendcn'sComplete 
Tobacco  Fertilizer  . 


14483 


1431S 


14486 
14199 

14465 

14466 

14487 
14255 


14471 
14230 


14299 


X4445 


New     England    High 
I     Grade   Potato    Fer- 

I     tilizer 

IWilcox'  Potato 

Fertilizer    


Swift's  Special  Grass 
Mixture 


Quinnipiac  Potato 
Manure 


Tobacco    Starter   and 
Grower 


Tobacco  Starter. 


Swift's  Lowell    Lawn 


Manutacturer. 


National  Fertilizer 
Co.,  Bridgeport. 


New     England     Fer- 
tilizer Co.,  Boston  . 

Wilcox  Fertilizer 
Works,  Mystic 


Swift's    Lowell     Fer- 
tilizer Co.,  Boston. 


American  Agricultural 
Chemical  Co.,  N.  Y. 


American  Agricultural 
Chemical  Co.,  N.  Y. 


The  Rogers  Mfg.  Co., 
Rockfall 

Swift's    Lowell     Fer. 


Dressing    |     tilizer  Co.,  Boston 


Berkshire  Potato  and 
Vegetable  Phos- 
phate   


Chittenden's  Potato 
Special 

Lister's  Potato 
Manure 


Complete  Potato  and 
Vegetable  Fertilizer 


Swift's  Lowell  Perfect 
Tobacco  Grower  . .  _ 


Berkshire       Fertilizer 
Co.,  Bridgeport 


National  Fertilizer 
Co. ,  Bridgeport 

Lister's  Agric.  Chem. 
Wks.,  Newark,  N.J. 


The  Rogers  Mfg.  Co., 
Rockfall  


Swift's    Lowell     Fer- 
tilizer Co.,  Boston  . 


1 

• 
w 

1 

Dealer. 

g. 

• 

DeaJer'a  { 
per  ion 

e 
o 


Thomas     Cayanaugh, 
Gildersleeve 

James  T.  Kane,* 
Suffield 


J.  A.  Lewis  &  Co., 
Willimantic - 

I.  W.  Dennison  &  Co., 
Mystic 

D.  C.  Spencer,  Say- 
brook  


D.  W.  Barnes, 
Windsor 

Edward  White,  Rock- 
ville  

C.  Buckingham, 
Southport 

Gault  Bros.,  Westport 

C.     M.    Beach,    New 
Milford .. 

E.  N.  Austin,  Suffield 

H.   A.    Clarke,   Port- 
land*   i 

Manufacturer i 

Strong  &  Tanner,  East; 
Winsted   

Avery  Bros.,  Norwich 
Town 

Manufacturer 

Johnson  Bros.,  Jewett 
City  

H.  A.  Bugbee, 
Willimantic 

J.  C.  Wilcoxson, 
Stratford 

C.  D.  Babcock,  Jewett 
City  

R.  E.  Davis,  Guilford 
S.  I.  Munson,  E.  | 

Wallingford 

J.    &    H.    Woodford, 
Avon 

J.  B.  Pease,  Melrose. 

F.  S.  Bidwell  &  Co., 
Windsor  Locks 


$38.00  $26.90 

37.00 
37.50 


33.00    23.6S 

27.00    19.96 

29.00 
28.00 


27.01 


38.00 


28.00    20.55 

30,00 

29.001 

I 

36.00,   24.03 
32.ooi 

34-00: 

I 

35.00  24.44 

35.00 

38.00    26.48 

31.00    20.87 
30.00 

30.00 
34.00.   23, 5^ 

36.00    25.W) 

38.00 

37.00 

31.00   2a.iQ 

33.00 

33.00 

40.00    27.36 
38.00 


41.00 

39.50 


*  Purchaser. 
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0 
z 

e 
0 


fiS 


NiTKOGSM. 


N 


N 
< 


a 

B 


o 

9 
o 


^4459 


39-4 


1.42  2.26 


M83 
[215 


39.4 
40.3 


(86     40.7 


0.600.30 


99     41. 1 


55      41.5 


<5   I  43.2 

I 

7   I  43.5 


0.950.15 


0.72 


»      43.7 


0.10 


X.61 


1.06 


44.1 


44.2 


44.2 


0.72 

0.35 


trace 


44.4 


0.90 


1.39 


0.17 


3.02 


1.24 


0.14 


2.65 
1.41 


2.86 


1.90 

1.55 

2.42 

0.17 
2.36 


1.60 
1.45 


Total 
Nitrogen. 


a 
o 


Phosprosic  Acid. 


• 

0 

^ 

^ 

u 

3.68  3.3  7.52 


1.70 


2.65 
2,31 


3.96 


2.62 


3.04 


4.20 

4.25 

2,36 


2.32 

3.04 


2.5 

2.Z 


6.35 
4.38 


4.x 


5.48 


2.75 
3.16 


9 
8 


0.82 


1.43 
1.48 


Total. 


s. 


10.04 


10.53 

9.02 


2.39    I.OO 


2.5  5.12 


3.3 

3.8 

4.1 
1.7 


2.09 


7.20   1.99 


2.38  2.38 


3.05  4.09 


2.5 
3.3 

2.3 


1.07 

504 
3.04 


2.91 

2.37 
6.24 


4.22 
6.77 

4.96 


4.1 


4.80 


2.44 
2.59 

3.44 


3.25 


1.34 


1.30 


5.44 

0.65 
0.65 


1.40 
0.87 

4.52 


0.97 


8.87 


8.55 


10.49 

9.42 

8.06 
9.93 


lO.O 


9.0 

7.0 


8.0 


8.06 
10.23 

12.92 


9.02 


7.0 
9.0 

SO 

8.0 
8.0 


8.0 
9.0 

X0.0 


So-called 
"Available." 


e 
p 


9.22 


9.10 
7.54 


7.87 


7.21 


9.19 

3.98 

7.41 
9.28 


6.66 
9.36 

8.40 


8.05 


1^ 


8.0 


8.0 


7.0 


6.0 


8.0 


Potash. 


Found. 


i^ 


c 

9 


0.65 


5.21 


1.94 


5.67 


5.40  5.40 


6.39 


5.00 


0.53 


4.0 

7.0 
6.0 


5.0 
8.0 

8.0 


0.55 

1.89 
4.88 


6.39 
5.00 

4.56 

4.03 

5.26 

4.88 


7.0 


10.47!  10.47 

I     * 
7.35  7.35 


5.13 


5.13 


5.39!  6.02 


1 


S 


t5.4 


6.0 
4.5 


6.0 


5.0 
4.0 

3.0 

SO 
4.0 


Z0.0 
7.0 

5.0 


6.0 


t  "Ten  per  cent,  sulphate. 


ir 
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Special  Manures. 


o 

as 

e 
o 

1 

CO 


Z4296 


14278 
X44I3 

X4368 

14443 


14484 

14x89 

14537 


14*57 


14467 


Name  or  Brand. 


I.    Sampled  by  Station 

Agent : 
American  Farmers' 
Corn  King 


Hubbard's  Potato 
Phosphate 


Manufacturer. 


Dealer. 


1 

§ 

u 

•* 

JA 

6 

9 

cL 

**  z 

e 

*.  0 

0 

• 

3& 

1 

fi 

> 

Lister's    Special     10^ 
Potato    

Packers'  Union 
Animal   Corn    Fer- 
tilizer   


Armour  Fertilizer 
Works.  Baltimore.. 


The  Rogers  &  Hub- 
bard Co.,  Middle, 
town 


New  England  Perfect 
Tobacco  Grower .  - 


O.  &  W's.  Potato 
Fertilizer 

Swift's  Lowell  Potato 
Phosphate  


Bradley's  Complete 
Manure      for     Top 
Dressing  Grass  and 
Grain  _ 


Stockbridge  Special 
Corn  Manure 


14236 

14500 

14303* 

14389 


Essex  Tobacco  Starter 


Essex  Market  Garden 
and  Potato  Manure 


Wheeler's  Potato 
Manure 


Lister's   Agri.    Chem. 

Wks.,  Newark.  N.J. 
American  Agricultural 

ChemicalCo.,N.  Y. 


New    England      Fer- 
tilizer Co.,  Boston. 


Olds  &  Whipple, 
Hartford 

Swift's     Lowell     Fer- 
tilizer Co.,  Boston. 


American  Agricultural 
Chemical  Co.,N.  Y. 


Bowker  Fertilizer  Co., 
N.  Y 


H.  T.  Child,  Wood- 
stock    -. 

Alfred  Ennis,  Daniel- 
son  

H.  W.  Andrews, 

Wallingford 

E.  T.  Clark.  Milford 

CD.  Babcock, 

Jewett  City 

G.  A.  Forsyth,  Water-! 

ford   ! 

H.  F.  Porter.  Hebron' 

Latham  &  Chittenden, 
Granby 

Warner  &  Hardin, 
Glastonbury  - ' 


Manufacturer 

Standard    Feed    Co., 

Bridgeport ■ 

Spencer  Bro.,  Suffield 


$31.00 

3000 
30.50 

31.00 
32.C0 
31.50 


$31.11 


21. 7S 


Russia    Cement    Co., 
Gloucester,  Mass... 


G.  L.  Dennis,  Stafford! 

Springs 1 

S.  J.  Stevens,  Glaston-I 

bury ' 

A.  R.  Manning, 

Yantic 

W.  T.  McKenzie, 

Yalesville 


J.  &    H.    Woodford^! 

Avon 

H.  C.   Aborn  &  Son, 

Ellington   

Spencer  Bros.. 

!     Suffield 

Russia    Cement    Co.,  W.  J.  Cox,  East  Hart- 
Gloucester,  Mass.  .!    ford 

lA.  R.  Manning, 

'     Yantic 

American  Agricultural  W.  H.  Baldwin. 
Chemical  Co.,  N.Y.!     Cheshire 


34.00    23.48 

I 
32.00;   21.67 

31.00 
31.50 

40.00    27.14 

I 

3g.oo: 
39.50 

32.00   21.97 

34.00   23.67 
35.00 

34.50 
37.00   25.62 

38.00 
37.50 

40.00.  26.75 

39-00; 
39.50 


34.00 

34.00 


22.  SS 


35.00 
34.OO1    22.  So 


Shay's    Grass    FertiU  C.  M.  Shay  Fertilizer' 


izer 

Crocker's  Ammoni- 
ated     Corn     Phos- 
phate   


Co.,  Groton ; Manufacturer 

American  Agricultural  F.  M.  Loomis,  North, 

Chemical  Co.,  N.  Y.      Granby 

W.  L.  Wellwood,  So.I 


3400 
3aoo 
35.00 


20.05 
23.08 


28.00'   18.46 


Coventry   !    32.00 


See  notice  on  page  72. 
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Analyses  and  Valuations — Continued, 


e 
z 

B 
O 


V 

u 

9 


£ 


NiTHOGBN. 


z 


14296 


44.5 


Z4278 
X4368 

14443 


446 

44.8 
45.4 

45.6 


0.91 

0.46 
0.70 

0.85 


I 


14484 

14x89 

X4527 


45.7 
45.8 

46.4 


X4257 


47.7 


14467 


48.6 


2.94 


1. 10 


1.36 


14236 

14500 
X4303 
14389 


49.1 


0.53 


49.6 

51.6  I.3I 

51.71   0.22 


ft 

I 
B 
6 

-< 


Total 
Nitrogen. 


I 

O 


e 
9 
o 


2.39  2.39 


1. 15  2.06 


1.47 


i«93 


2.08  2.78 


3.27 


0.65 


0.39 


2.17 
2.59 


1.49 


2.10 


1. 21 


1.72 

2.37 

1.39 
1.82 


4.12 


2.82 


2.59 


9  •* 


2.5 


Phosphoric  Acid. 


U3 
9 

8 


9 
1 


9 

« 
e 

1 


5.76    3.67 


2.0 


1.7 


6.00 


6.51 


1.67 


5.00 


2.48 


0.71 


3.S1   6.14    3.57 


3.18 


4. 1 1  4.48 


2.5   2.88 
3.5,  5.04 


4.82   4.9 


3.20 


3-3 


2.57    2.S 


2.51 


7.41 


5.76 


I  I 


2.25 

2.37 
2.70 
2.04 


2.75 
3.63 

3-56 


3.36 


4.01 


2.0 


2.X 
3.0 
2.x 


1. 12 
2.64 

1. 18 


0.65 
1.37 


2.12 


0.87 


Total. 


1 


9«i 

O 


II. 10,      9.0 


II. 71 


10.0 


10. 1 1 


12.35  xx.o 


So-called 
"Available." 


9-43 


8.84 


6.28 
10.04 

8.19 


11.64 


4.75  14.52 


6.00 


4.21 


7.15 
2.40 
6.91 


2.01 


0.96   2.01 


12.22 


5.81 


4.67 


10.12 
12.88 


2.38    2.54:11.83 


11.00 


8.99 
9.71 


8.0   7.66 


9.0 


6.0 


xx.o 


X2.0 


xo.o 


9.0 
9.0 


5.63 
8,67 

6.07 


10.77 


9-77 


is 


8.0 


9.0 


8.0 
9.0 


7.0 


5.0 
8.0 


5.0 


xo.o 


9.0 


10.21 


8.0 


8.ii<  8.0 


Potash. 


Found. 


e 


•8 
« 


4.09,  4.09 


4.0 


5-59    5.59 


5.0 


9.63 


2.52 


4.79 


0.90 

I.OI 


2.11 


6.51 


9.63  xo.o 


2.52,    2.0 


5.83I  6.0 


6.74 


6.0 


6.25    6.0 


3.10 


6.51 


0.47 


8.21 


8.0 


9.0  9.29   8.0 


5.97 

3.85 
5.66 

2.17 


3.56 


5.97 

3.85 
5.66 

2.17 


3.5 


7.0 


3.5 


5.0 

3.0 
5.0 
1.5 
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Special  Manures. 


Z4288 


14468 

1449X 
14496 


'I.     Sampled  by  Station 
i  Agent : 

j  American  Farmers' 
Complete  Potato. .. 


iBowker's  Tobacco 
'     Starter 


14498 


14277 


14231 


14490 
14337 

14272 
14531 


Sanderson's  Potato 
Manure 


E.  F.  Coe's  New  Eng- 
lander  Corn  Fer- 
tilizer   


E.  F.  Coe's  Celebrated 
Special  Potato  Fer- 
tilizer   


Hubbard's  Corn 
Phosphate   ._. 


Manufacturer. 


Dealer. 


Armour  Fertilizer 
Works,     Baltimore, 
Md 


Bowker  Fertilizer  Co., 
N.  Y 


Alfred  Ennis,  Daniel- 
son  ! 

H.  T.  Child,  Wood, 
stock 


•c 


3 


-3 


e 
e 


c 
> 


E.  F.    Miller,    Elling- 
ton 

Bowker's  Branch. 

,     Southport 

Sanderson  Fertilizer    I  Manufacturer 

and   Chemical   Co.,!R.  H.  Hall,  East 


New  Haven 
E.    Frank    Coe    Co., 
N.  Y 


Lister's  Special   Corn; 
and  Potato  Fer- 
tilizer   


Read's  Vegetable  and 
Vine  Fertilizer 

Chittenden's  Potato 
Phosphate 


Bradley's  Potato  Fer- 
tilizer 


Armour's  Grain 
Grower 


E.    Frank    Coe    Co., 
N.  Y ... 


The  Rogers  &  Hub- 
bard Co.,  Middle- 
town    


Lister's  Agric.  Chem. 
Wks.,Newark,N.J. 


American  Agricultural 
Chemical  Co.,  N.  Y. 

National  Fertilizer 
Co.,  Bridgeport 


Hampton 

Wm.  E.  Warner. 
Westville 

F.   M.    Cole  &    Co., 
Putnam 

Young      Bros.     Co., 
Danielson 

A.  L.  Burdick,  West- 
brook  

Warner  &  Hardin, 
Glastonbury 

H.  W.  Andrews, 
Wallingford 

E.  T.  Clark,  Milford  . 

A.    E.    Kilbourne,   E. 
Hartford 

C.  D.  Babcock, 
Jewett  City 

J.  C.  Wilcoxson, 
Stratford 


L.    M.    Childs,     No. 

Grosvenordale 

A.  H.  Cashen, 

Meriden  

J.  W,  Potter.  Norwich 


American  Agricultural  ID.  L.  Clark,  Milford. 


Chemical  Co.,  N.  Y. 

Armour  Fertilizer 
Wks. ,  Baltimore,  Md. 


W.  H.  H.  Chappell. 
R.  F.  D.  Oakdale. 

Young  Bros.  Co., 
Danielson 

H.  M.  Clayton,  New 
Britain 


$29.00  I19.31 
.    I 
30-00 
39.50 

32.00    21.60 

33.00 

30.00,    19.63 

30.00 

28.0OJ    1S.31 

30.00 

26.00 

30.00    19.9s 

31.00 
30.50 

26.00    18.03 
30.00 

27.00 
^•75 

30.00     18,  Tt 

28.00 
29.00 

32.00    3a  69 

34.00,    21.51 
32.00; 
33.00! 
29.00    19.64 

32.00 
30.50 

25.00    16, 7" 

27.00 
36.00 
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o 
as 

e 
o 


|1 

hi 
IP 


14288 


14468 


I449X 


14496 


14498 


14^77 


1423X 


14490 
14237 

14272 


52.8 


14531 


52.8 


52.9 


52.9 


NiTROOBM. 


■ 

8 
\ 

SB 

« 
< 


e 
o 


< 

43 


--;i.72 


'2.60 


Total 
Nitrogen. 


I 


1^ 

5- 


PHOsraoRic  Acid. 


9 
8 

L 


2 

9 

8 
h 

I 
u 


1.72 


2.60 


1.6 


4.45 


3.5 


0.40'  ...  1.632.03!   1.7 


I 


-..;i.79 


53.1 


1.79 


7.2S 


3.31 


0.8   5.92 


53.9 


0.14,  --. 


2.05  2.05 


1.13 


1.7 


54.6' :    ...1I.85 


1.27J  I.O 

I 


1.851  1-7 


547;  0-37   -- 
54.9   0.21   ... 


55.3 


1.68 
1.95 

2.24 


55.7    . 


1.69 


2.05!  3.x 

2.16!  2.x 

! 

2.24'  2.x 


1.69    X.6 


7.36 


4.05 


1.93 


3.45 


1.84 


5.65 


0.83 


5.09 


6.53  323 


4.06 

5.82 


3.63 

2.87 


5.44  3.41 


587  3.36 


9 

8 

e 
\ 


Total. 


s 

o 


18 


O 


So-called 
"Available." 


Potash. 


Found. 


6 
9 


2.08 


1.28 


10.58 


8.0 


11 


9' 


-a 


t 


9 


8.50 


7.0 


4.23 


10.49  xo.o  9.21 


2.83  9.59 


2.41 10.17 


1.56 


0.65 


1.50 


9.75 


11.39 


6.0 


8.0 


6.76 


0.52 


5.0  6.31 


5.50 


6.0 


3.46   3.0 


6.31    6.0 


9.0  7.76   7.5  0.80  4.05I  3.0 


9.5  8.19 


xo.o 


10.74 


8.01  0.65 


8.0 


4.65 


4.53   4-0 


4.65    3-5 


11.26 


2.67 


10.36 


9*0!  9.76 


8.0  3.34   3.34,  3-0 


I        I 


1.74  10.43 


xo.o 


xo.o 


7.69 

8.69 


2.43|ii.28i  9.0    8.85 


8.0  6.58  6.58 


8.0 


6.05   6.05 


8.0   3.23 


1.32 


10.55  xo.O|  9.23 


8.0 


2.29 


I        I 


I        I 


6.0 
6.0 


3.23   3.0 


2.29 


2.0 
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Special  Manures. 


o 

B 

.2 
*s 

«• 

en 


Name  or  Brand. 


14254 
14222 

I425I 

X4333 

14525 


X4473 


14377 


Z4508 


14497 


14533 


14414 
145" 


I.     Sampled  by  Station 

Agent : 
Great  Eastern  Vegeta- 
ble, Vine  &  Tobacco 

Williams  &  Clark's 
Potato  Phosphate.. 


Bradley's  Potato 
Manure 


Mapes'  Corn  Manure 


Williams  &  Clark's 
Americus  Corn 
Phosphate 

Potato  and  Tobacco 
Special  

Sanderson's  Corn 
Superphosphate 

Quinnipiac  Corn 
Manure 

E.  F.  Coe's  New  Eng- 
lander  Potato  Ferti- 
lizer  


E.  F.  Coe's  Columbian 
Corn  Fertilizer 


Mapes'  Fruit  and  Vine 

Quinnipiac  Potato 
Phosphate 


Manufacturer. 


Dealer. 


4 


o 


.-g 


Q 


American  Agricultural 
Chemical  Co.,  N.  Y. 


T.   E.  Greene,   Plain- 


field ;f  33-00  $21.06 

S.  A.  Post,  Westbrook'  33.00 

American  Agricultural!  Phineas  Piatt,  Milfordi  3450    21. xi 

Chemical  Co.,  N.  Y.  J.  G.  Schwink,              \  , 

Meriden   !  32.00. 

i  33.25 

Avery  Bros.,  Norwich; 

Town i  33.00    21.23 


American  Agricultural 
Chemical  Co.,  N.  Y. 


Mapes  F.  &  P.  G.  Co., 
N.  Y 


American  Agricultural 
Chemical  Co.,  N.  Y. 


Ohio  Farmers'  Ferti- 
lizer Co.,  Columbus, 
Ohio 


Sanderson  Fertilizer  & 
Chemical  Co.,  New 
Haven 


American  Agricultural 
Chemical  Co.,  N.  Y. 


E.  Frank  Coe  Co., 
N.  Y 


E.    Frank    Coe    Co., 


N.  Y. 


Mapes  F.  &P.  G.  Co., 
N    Y 

American  Agricultural 
Chemical  Co.,  N.  Y. 


Spencer  Bros.,  Suffield 


34.00; 
33.50 


Southington     Lumber^ 

Co.,  Southington  ..!   36.00!  22.70 
W.  C.  Bulkley, 

Forestville 36.00 

Carlos  Bradley,  | 

Ellington |    29.50I   18.S0 

J.  G.  Schwink,  !  i 

Meriden  - 30,00 

29.75: 
26.00    16.99 


X 


00 

30.00 

28.00 
28.00 


I7.ti 


17.82 


R.  A.  Sherman,  Oneco 
L.  N.  Dimmock,  New 

London I    28.00 

.  00 

Manufacturer 

C.  D.  Torrey,  Putnam 
H.  A.  Bugbee, 

Willimantic 

Gault  Bros.,  Westport 
Young  Bros.,  Co., 

Danielson ,    29.00! 

28.50 
Wm.  E.  Warner, 

Westville I    28.00   16.7? 

F.   M.    Cole    &    Co.,. 

Putnam ■  27.00 

Young  Bros.  Co., 

Danielson 26.00 

J,  W.  Gardner,  I 

Cromwell j    3aoo   17.65 

A.  L.  Burdick, 


Westbrook 


27.00 
3&50 


3^00   24.04 


Mapes'  Branch, 

Hartfoid 

Young  Bros.  Co., 

Danielson |    30.00   18.99 

G.   M.  Williams  Co., 

New  London .;    32.00 

'  3'-oo 
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Analyses   and  Valuations — Continued, 


0 

Nitrogen. 

Phosphobic  Acid. 

S-tf 

m 

a 

3 

§ 

Percentage  d  iff  en 
between  cost  an 
valuation. 

As  Nitrates. 

1 

i 

§ 

s 

8 

•< 

0 

Total 
Nitrogen. 

Z 
9 

8 

1 

1 

6 

1 

Total. 

So-called 
"Available." 

• 

•0 
e 
g 
0 
0. 

0 

• 

9 

Guaran- 
teed. 

• 

1 

It 

«4«54 

56.7 

0.34 

1.92 

2.26 

2.x 

3.31 

4.81 

2.64 

10.76 

zo.o 

8.12 

8.0 

14222 

57.5 

1 

1 
1 

0.36 

W    «•    M 

2.31 

2.67 

2.5 

4.88 

2.33 

1.26 

8.47 

7.0 

7.21 

6.0 

14251 

1 

i    57.8 

0.84 

... 

1.86 

2.70 

2.5 

4.42 

2.70 

1.62 

8.74 

7.0 

7.12 

6.0 

14333 

58.0 

1.28 

0.42 

0.70 

2.40 

2.5 

4.00 

5.82 

1.40 

11.22 

Z0.0 

9.82 

8.0 

14525 

1 
58.2 

0.33 

... 

2.01 

2.34 

2.x 

5.63 

3.22 

2.23 

11.08 

9.0 

8.85 

8.0 

»4473 

58.9 

*  M  «  w 

--- 

1.85 

r.85 

X.6 

3.52 

4.39 

1.56 

9-47 

Z0.0 

7.91 

8.0 

14377 

59.0 

• 

0.25 

1.77 

2.02 

1.7 

4.06 

4.09 

1.96 

10.11 

9.0 

8.15 

7.0 

14508 

59-9 

0.20 

--- 

1-99 

2.19 

2.1 

5.04 

3.42 

2.23 

10.69 

9.0 

8.46 

8.0 

1 
14497 

61.2 





1.54 

1.54 

0.8 

6.64 

X.47 

2.25 

10.36 

9.0 

8.11 

7.5 

1 
M533 

61.5 

.-- 

1.69 

1.69 

X.2 

6.50 

1.92 

2.25 

10.67 

10.5 

8.42 

8.5 

144x4 

62.2 

1. 16 

0.38 

0.59 

2.13    Z-6 

1.84 

4.20 

1.48 

7.52 

7.0 

6.04 

5.0 

145" 

1 

63.2 

0.59 

1.61 

2.20 

1 

2.Z 

5.36 

3.12 

1.92 

10.40 

xo.o 

8.48 

8.0 

Potash. 


5.78 


5.40 


5.53 


6.54 


5.78 


5.40 


5.53 


6.54 


2.00 


2.00 


3.341  3.34 


2.92 


2.92 


1.89,    1.89 


0.86'  3.12 


0.51    3.19 


6.0 
5.0 


5.0 


6.0 


1.5 


4.0 


2.0 


1.5 


3.0 


2.5 


1.92  11.27 
3.45'  3.45 


lO.O 

3.0 
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Special  Manures. 


o 
§ 


14504 
Z4488 

14520 
14273 

14509 
14503 

I422Z 

14526 
Z4388 

14534 


14499 
14501 

14295 


M535 


Name  or  Brand. 


I.     Sampled  by  Station 

Agent : 
Crocker's  Potato, 
Hop  and  Tobacco . . 

Packers*  Union 
Potato  Manure 

Mapes'   Cereal  Brand 

Bradley's  Corn 
Phosphate  

Great  Eastern 
Northern  Corn 
Special 

Williams    &     Clark's 
Potato  Manure 


Bowker's  Potato  and 
Vegetable  Phosphate 

Grass  and  Lawn  Top 
Dressing 

Darling's  Potato 
Manure -. 

Essex  Corn  Fertilizer 

Wheeler's  Bermuda 
Onion  Grower 

Bowker's   Potato  and 
Vegetable  Fertilizer 

New  England   Potato 
Fertilizer  

Grass  and  Oats 
Fertilizer   


Manufacturer. 


American  Agricultural 
Chemical  Co.,  N.  Y. 


American  Agricultural 
Chemical  Co.,  N.  Y. 


Mapes  F.  &P.  G.  Co., 
N.  Y 

American  Agricultural 
Chemical  Co.,  N.  Y. 


American  Agricultural 
Chemical  Co.,  N.  Y. 

American  Agrricultural 
Chemical  Co.,  N.  Y. 


Bowker  Fertilizer  Co., 
N.  Y 


American  Agricultural 
Chemical  Co.,  N.  Y. 

American  Agricultural 
Chemical  Co.,  N.  Y. 

Russia  Cement  Co., 
Gloucester,  Mass.. 


American  Agricultural 
Chemical  Co.,  N.  Y. 

Bowker  Fertilizer  Co., 
N.  Y 

New  England  Ferti- 
lizer Co.,  Boston 


Dealer. 


W.  L.  Wellwood,  So. 
Coventry 

F.  M.  Loomis,  North 
Granby 

G.  A.  Forsyth, 
Waterford 

E.  T.  Tillinghast, 
Danielson 

Mapes'  Branch, 

Hartford 

W.    H.    H.   Chappell, 

R.  F.  D.,Oakdale.- 

F.  S.  Bid  well  &  Co.. 
Windsor  Locks 

R.  H.  Hall,  East 

Hampton 

S.  A.  Post,  Westbrook 
D.   B.  Wilson  &  Co.. 

Waterbury 

Carlos  Bradley, 

Ellington   

Lightbourn    &    Pond 

Co.,  New  Haven -- 
Bowker's  Branch,  . 

Hartford 

T.  B.  At  water, 

Plantsville 

H.  F.  Cady,  Stafford. 
T.  S.  Loomis,  Windsor 

W.  J.  Cox,  East 

Hartford 

J.  B.  Parker, 

Poquonock  


r 


«  a 


c 
o 


c 
o 

M 

4 
3 

> 


$32.00  $18.87 
31.00 


American  Agricultural 
Chemical  Co.,  N.  Y. 


W.  H.  Baldwin, 

Cheshire 

G.  F.  Walter, 

Guilford 

A.  R.  Manning, 

Yantic 

Rockville  Milling  Co., 

Rockville 

E.  F.  Miller, 

Ellington 

J.  H.  Paddock, 

Wallingford 

H.  F.  Porter,  Hebron 


32.00 
32.00 
28.00 


19. 28 


16.83 


32.00'  19.17 

I 
32.00 

34.00  20.32 
34,00 

32.00   19.09 

32.00 

30.00   17.87 

30.00 

37.00  21.90 
34.00  20.S4 
36.00: 

35.00 

I 

I 

34.00   19-57 

33.00 
3350, 


28.00 

16.  iS 

3700 

21.34 

31.00 

17.21 

30.00I 

30.00 

2a  00 

II.S3 

22.00 

2Z.00 
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Analyses  and  Valuations — Continued, 


o 
§ 

i 

in 


s 

8.. 


:g» 


Nitrogen. 


B 
O 

8 


M504 
Z4488 

14520 
14*73 

MS09 
14503 

14321 


14536 
Z4388 


I4S34 


14499 
1450X 

14395 


64.3 

65.9 

66.5 
66.9 

67.3 
67.6 

67.9 


68.9 
70.4 


71.2 


0.32 

0.28 

0.89 
0.20 


6 

9 


Total 
Nitrogen. 


B 


1.80 


0.22 


0.71 


0.29 


0.36 


1.48 
0.36 


0.38 


0.43 


2.12 


1.582.08 


0.68 
2.20 


2.00 
2.40 


Phosphoric  Acid. 


2.Z 


3.Z 

Z.6 
2.Z 


1.80  2.51 


1.90  2.19 


1.50 


I. II 
0.47 


73.1 
73.4 
74.3 


a.S 


2.Z 


• 

• 

JS 

2 

3 

3 

1 

tl 

Id 

1 

^ 

0 

6.II 

2.68 

1.54 

5.75 

3.12 

4.26 

9 

1 

c 

Id 


2.02 


1.86  X.7 


I.I83.77 

1.65  2.48 


i.8t  2.20 


1. 13  1. 13 


0.67 


2.02 
1.63 


2.69 
1.63 


3.9 


2.0 


5.74 


5.81 


5.50 


7.28 


1. 41 
4.99 


3.38 


3-71 


3.18 


2.77 


5.87 
2.98 


3.65    5.17 


3.71 

2.09 
2.28 


2.07 


2.07 


Total. 


e 
9 
o 


10.81 


11.00 


9.47 
11.40 

11.59 
10.75 


1. 14 


1.23 
1.50 


3.82 


0.8 
z.6 


7.26 

7.04 
5.76 


2.05 

1.33 
2.36 


2.01 
0.69 
0.84 


9  •• 
O 


II. 19 


8.51 
9.47 


12.64 

11.32 
9.06 
8.96 


9.0 

zo.o 

8.0 
9.0 

zz.o 

9.0 

zo.o 


6.0 
7.0 


zz.o 


So-called 
"Available." 


B 
9 
9 


8.79 
7.29 

7.38 
9.10 

9.52 


B 
d 

b 
9  w 

o 


1 


8.0 

8.0 

6.0 
8.0 


9.0 


8.68    8.0 


9.0 
9.0 
8.0 


10.05 


7.28 
7.97 


8.82 


9.0 


Potash. 


Found. 


<5 


& 


S 

i 

9 


3.14 


3.14 


4.99 

3.18 
1.85 

2.61 
3.23 


4.99 

3.18 
1.85 

2.61 
3.23 


3.0 


6.0 


2.20 


2.20 


3.0 
1.5 

2.0 
3.0 

2.0 


i 


.0 
.0 


8.5 


2.53 
4.81 


3.05 


2.53 
4.81 


3.05 


2.0 
SO 


3.0 


9.31 
8.37 
8.12 


8.0 
8.0 
7.0 


3.57 
4.60 


3.57 
4.60 


4.43  4.43 


4.0 
4.0 
4.0 


14535 


76.8 


6.30 1  4.27 


2.47 


^3.04 


Z2.0 


10.57 


IZ.O 


2.12 


2.12 


2.0 
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Special  Manures. 


o 

SC 

e 
o 

i 

(A 


14533 


14521 
14530 
I4I87 


14563 


Z42O2 


14372 


15X25 

1455  I 

14059 
Z42O9 

X4553 

14550 
14542  * 
M554 


Name  or  Brand. 


I.     Sampled  by  Station 

Agent  : 
E.  F.  Goes  Columbian 
Potato  Fertilizer  _ . . 


Wheeler's  Corn 
Fertilizer 

New    England     Corn 
Phosphate 

Swift's  Lowell  Potato 
Manure 


*  Manufacturer. 


Dealer. 


u 


e 
o 


c 
0 


e 
0 


e  &     ,       a 


E.    Frank    Coe    Co., 
N.  Y 


Read's  Practical 
Potato  Special. 


American  Agricultural 
Chemical  Co.,  N.  Y. 

New  England  Ferti- 
lizer Co.,  Boston 

Swift's  Lowell  Ferti- 
lizer Co.,  Boston. - 


AmericanAgricultural 
Chemical  Co.,  N.  Y. 


J.  W.  Gardner, 

Cromwell 

Balch  &   Piatt,   West 

Winsted 


J.  R.  Morgan,  Bethel 
A.  R.  Manning, 

Yantic ._ 

Standard     Feed    Co., 

Bridgeport 

F.   S.   Bidwell  &  Co., 

Windsor  Locks 


Bowker's  Corn 
Phosphate  .. 


New  England  Corn 
and  Grain  Fertilizer 


2.   Sampled  by  Pur  chns 

ers  and  others, 
Sanderson's    Formula 
B  for  Tobacco 


Bowker  Fertilizer  Co. , 
N.  Y 


New  England    Ferti- 
lizer Co.,  Boston. - 


Hubbard's  Soluble 
Tobacco  Manure.. 

Rogers'  Tobacco 
Manure 

Sanderson's    Formula 
B  for  Tobacco 


Hubbard's  Soluble 
Potato  Manure 

Tobacco   Starter    and 
Grower 

Shay's  Grass  Fertilizer 

Special  Potato 


Sanderson  Fertilizer  & 
Chemical  Co.,  New 
Haven 

The  Rogers  &  Hub- 
bard Co.,  Middle- 
town  

The  Rogers  Mfg.  Co., 
Rockfall 

Sanderson  Fertilizer  & 
Chemical  Co..  New 
Haven 

The  Rogers  &  Hub- 
bard Co.,  Middle, 
town 

American  Agricultural 
Chemical  Co.,  N.  Y. 

C.  M.  Shay  Fertilizer 
Co.,  Groton 

E.  Frank  Coe  Co., 
N.  Y 


J.  A.  Nichols, 

Danieison 

J.  G.  Schwink, 

Meriden   

L.  A.  Fenton,  Norwich 

Town 

G.  F.  Walter,  Guilford 

Bishop  &  Lynes, 

Norwalk 


A.  R.  Manning, 

Yantic 

Rockville  Milling  Co., 

Rockville .. 


Sent  by 

Geo.  S.  Champlin, 
Ashaway,  R.  I. 

Arthur  Brown, 

Hillstown 

Jas.  H.  Wilson, 

Poquonock 


Wm.    W.    Thompson, 
Warehouse  Point  _. 

Arthur  Brown, 

HiUstown 

Arthur  Brown, 

Hillstown 


Manufacturer  . 

Arthur  Brown, 

Hillstown  ... 


$30.00 

32.00 
31.00 


$17.40 


32.00 

17.86 

31.00 

17.21 

30.00 

16.S4 

32.00 
31.00 

32.00 

15.96 

29.00 

30.00 
30.25 

33.00 

16.50 

30.00 
31.50 

28.00 

14.61 

28.00 

1 

32.oo| 

3I.U 

1 

42.50 

36.35 

44.00 

37.09 

34.00!  26.93 

40.00  31.50 

I 
34.00  2465 

35.00  23.53 


34.00 


iq.O& 


*  See  notice  on  page  72. 
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Analyses  and  Valuations — Concluded. 


o 
2 

e 
Id 

CO 


14532 


14521 

14530 
I4187 


14563 


14202 


14373 


X5I25 

M5SI 
14059 

14209 

M553 
M550 
14542 
14554 


S 

9)  M 


s 


c  k  S 

> 


0« 


78.2 


79.2 
80.1 
84.1 


89.5 


90.9 


91.6 


Nitrogen. 


8 

t 


0.03 


0.64 


2.81  0.84 


16.9  2.72 
18.6   1.84 

26.3   0.98 


27.0 

37.9 
48.8 

78.2 


2.51 


G 
O 

s 

E 

< 


% 

O 


Total 
Nitrogen. 


e 
a 


1.50 1.50 


2.01 
1.80 

1.73 


2.01 
1.80 

1.73 


I 


0.93 


0.96 


1.24 


1. 41 


1.88 


1. 41 


2.63 


0.38 


3.47 


1.82  4.92 


Phosphoric  Acid. 


■§ 

8 

■ 


tl 

1 

1 

2 


13 

9 

s 

6 


Total. 


a 
9 


I.O 


1-7 
X.8 

1.7 


6.88 


6.48 

5.9« 
4.96 


2.14 

2.62 

2.29 

1.78 

2.73 

0.94 

2.65 

1. 14 

11.64 


10. 5S 
9-59 
8.75 


0.8 1  3.57 


1.71  5.78 


1.2.  5.44 

I 


3-3 


5.0 


0.223.23)5.29  — 


I 


--2.73 


1.17 


0.24 

1.34 
0.09 


3.71    3.3 


2. 1214.87 

1.642.98 

I 
1.77I3.03 


...  2.02  2.02 


5.0 

3.3 
3.0 

1.7 


0.67 

0.86 
1.95 

0.93 

0.88 

7.25 
3.60 

6.35 


2.38 


1.341  7.29 


2.35 


2.65 


0.99 


0.89 


6.77i  2.53 


9.12 


8.98 


9-97 


5  • 

9  •« 


Z0.0 


9.0 
9.0 

8.0 


5.0 


SocaU«d 
"Available." 


a 
9 


9.02 


8.77 
8.65 
7*61 


5.95 


9.0  8.13 


G 


9 


8.5 


8.0 
8.0 
7.0 


4*0 


8.0 


Potash. 


Found. 


0.32 


2.41 

3.13 


4.00 


7.97 


2.65 


8.0  8.09   7.0  2.36 


zo.o 


8.01 

6.57 


3.30 

I. II 


7.44 


12.17  10.0    8.87 


9.63! 


8.52 


6.0   1.85 


7.0 


1.37 
1.06 


5.91  4.78  11.62  xo.o  6.84 


7.68 

2.16 

4.54 

1.68' 


5.13 
2.83 

3  60 

1.55 


13.69.10.0 


8.56 


6.0   1.62 


12.24;  9*0  9.41 


11.74 
9.58 


7.0 
8.0 


8.0   8.141 

lo.o  8.03   8.0 


1. 17 

0.51 

5.13 
0.49 


1 

o 


s 

9 

o 


2.95 


2.5 


2.41 

3.13 


4.00 


2.0 


3.0 
4.0 


7.97 


8.0 


2.65 


2.0 


2.36 


2.0 


6.37 

X0.75 
10.81 

6.26 

5.49 
4.58 

5.13 
4.00 


6.0 


X0.0 


6.0 

5.0 
4.0 
5.0 
4.0 


:! 
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Tobacco  Fertilizers  containing  Carbonates. 


o 
.    2 

t     e 
,0 

Id 


4438 


Name  or  Brand. 


Complete  Tobacco  Manure 


I 
%88o 

4440 

3415 
4292 

4439 

34M 
6026 

4441 

444* 

4»94 

4453 
4223 

4224 

4229 

♦378 
4444 


'4446 

4447 
4480 


Complete  Tobacco  Manure. 


tt 


<( 


II 


Bowker's    Complete    Alkaline 

Tobacco  Grower 

Bowker's  Tobacco  Carbonates 


ii 


41 


it 


tt 


II 


tt 


Manufacturer. 


Dealer  or  PurciiaMr. 


American    Agricultural   Chem- 
ical Co.,  New  York 


American  Agricultural  Chem- 
ical Co.,  New  York 

America!  Agricultural  Chem- 
ical Co.,  New  York 

Bqwker    Fertilizer    Co.,     New 

York 

Bowker    Fertilizer    Co.,    New 

York 

Bowker    Fertilizer    Co.,    New 

York 

Bowker    Fertilizer    Co.,    New 

York 


Bowker's  Tobacco  Ash  Ele-  Bowker  Fertilizer  Co.,  New 
ments York 

Bowker's  Tobacco  Ash  Ele-' Bowker  Fertilizer  Co.,  New 
ments   -      York 

Mapes  F.  &  P.  G.  Co.,  N.  Y... 


Mapes'  Tobacco  Manure 
(Wrapper  Brand) 


Mapes'  Tobacco  Ash  Constitu- 
ents   

Mapes'  Tobacco  Starter, 
Improved 

Special   Tobacco   Manure  with  I  National  Fertilizer  Co.,  Bridge- 
Carbonate  Potash I     port 


Mapes  F.  &  F.  G.  Co.,  N.  Y.. 
Mapes  F.  &P.  G.  Co.,  N.  Y.  .. 


O.  &  W's.   Complete  Tobacco 

Fertilizer   

O.  &  W's.   Complete  Tobacco 

Fertilizer 

O.  &   W's.    Complete  Tobacco 

Fertilizer     

O.  &  W's.    Complete  Tobacco 

Fertilizer  

O.   &  W'si   Complete  Tobacco 

Fertilizer   


Olds  &  Whipple,  Hartford  ... 


O.  &  W's.  Complete  Tobacco 
Fertilizer 

O.  &  W's.  Complete  Tobacco 
Fertilizer     

O.  &  W's.  Complete  Tobacco 
Fertilizer 


t(  11 


14     tt 


11     «l 


tt     tl 


II 


14 


44 


44 


It 


It 


«l 


tt 


E.  N.  Austin,  Suffield 

T.  S.  Loomis,  Windsor 

O.  S.  Olmstead,  Melrose 

Broad     Brook     Lumber    C 

Broad  Brook 

S.  J.  Stevens,  Glastonbuxr  ... 

Arthur  Manning,^  Hillstows  . 

S.  J.  Stevens,  Glastonbuir  .. . 
Alfred  Weldon, 

Seth  Viets,*  Suffield   

J.  B.  Parker,  Poquonock... 


Bowker's  Branch,  Hartford.- 

James  R.  Hayes  &  Son,'  Gns: 
Newell  St.  John,  Simsborr. 

Seth  Viets,*  Suffield   '.. 

J.  B.  Parker,  Poquonock...- 

Bowker's  Branch,  Hartford.. 
Seth  Viets,^  Suffield   


It 


ti 


J.  B.  Parker,  Poquonock 

T.  S.  Loomis,  Windsor 

O.  S.  Wood,  Ellington 

Spencer  Bros.,  Suffield 

Mapes'  Branch,  Hartford.... 

Spencer  Bros.,  Suffield 

Spencer  Bros.,  Suffield 

Mapes'  Branch,  Hartford... 

J.  N.  Lasbury.  Broad  Brock 
A.    A  &  W.  G.  Forbes,  S;. 
Lane 

P.  S  Brewer,  Silver  Lane.. 
Wm.  H.  Brewer,  Silver  La- 
Patrick  Connor,  Poquonock. 


L.  A.  Kent,  Suffield. 
G.  F.  King, 
Samuel  Orr, 


J.  F.  Adams, 
IH.  L. 


4« 

41 
41 
41 
•  4 


44  44 


41  44 


41  41 


14 


It 


4C 


44 


44 


41 


!H.  L.  Spear, 
!l.  W.  Allen. 
D.  F.  Remington,  Suffield 
[Spencer  Bros.,  Suffidd... 
jFactory 

I  Joseph  Watson ,  Enfield . . 


It 


•t 


John  Laverty,  Poquonock 


pled  and  sent  by  Arthur  Brown,  Hillstown. 
pled  and  sent  by  Alfred  H.  Griffin,  Granby. 


'  Purchased  by  Julius  Moore,  Suffield 
^Purchased  by  W.  H.  Hastings^  SqAk:^ 
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Analyses  and  Valuations. 


NiTBOCBM. 


ss  e 


Zo 


4.79 


4.91 
4.48 


Total 


e 
a 


4-79 


1 


9 

o 


Phosfhoric  Acid. 


4.5 


4.91 4-5 
4.48  4.5 


9 


0.00 


4.49  4.49 


65I  — 


05  - 


0.58 

0.82 
0.61 


0.6.S 
0.64 


1.85 


0.61 


12,0.501.91 


0.58 

0.82 
0.61 


4.0 


tnee 


Done 

0.22 

0.00 

tnee 

a»  ^  ^ 

0.00 


5.10 


9 

8 

o 

1 


Total. 


3.41 


0.65  titea  Dona 
0.64...  0.00 


6.50 

0.66 
4.53 


37;  - 


4.68  4.68 
4.03  5.40 


33   -..4.00 


00   -— 


29,  - 


4.20 
4.53 


440.284.23 


56,0.22  4*09 


5.33 
5.20 
4.82 

4.95 


72JO.17 
..  0.24 


4.42 
4.59 


4.87 


5.31 


6.2  0.00 

0.5  0.00 

! 
4.x  2.21 


4.5,0.11 

4.5  038 

I 

4-5  0-37 


6.19 
6.14 
7.40 

10.09 

10.22 
9-55 


4.5 
4.5 
4.5 


0.34 
0.38 
0.48 


4.5 
45 


4.8314.5 


0.48 
0.33 
0.50 


II. II 
10.00 


4.67 

1. 21 
4.96 

5.03 

3.50 

3.40 

3.56 
4.69 

5.04 


5.58 
5.00 

3.47 


1.40 
1 .41 


5.07 


4.  II 

5.32 
3.24 


4.50 
4.26 


1.29 

5.08 
1.96 

0.62 
0.65 
0.64 
0.83 
1.75 
1.73 


a 
9 


8.51 


t 


9 


4.0 


So-can«d 
*'Availabl«'* 


^ 


5.10 


1 


9 
O 


3.0 


Potash. 


« 

« 


9 
O 


5.5 


7.59 
7.77 


1.82 
1.46 
1.28 


12.47 


14.20 

15.54 
12.79 


15.61 
14.26 


5.96 

6.29 
9.13 

5.76 

4.53 

4.41 

4.73 
6.82 

7.25 


4.0 

4*0 
5.0 


7^0 

7.0 
7.0 


7.0 
7.0 


4.5 

5.7 
8.0 

4.0 


7.88 
6.78 

5.25 


6.19 
6.36 
7.40 

10.09 

10.22 
9.55 


ii.ii 
10.00 


4.67 

1. 21 
7.X7 

5.14 
3.88 

3.77 
3.90 
5.07 
5.52 


3.0 
3.0 
4.0 

€.0 

6.0 
6.0 


6.0 
6.0 


9 

2 
9 

■ 
I) 


•s 

u 


5.22 


6.06  3.0 


6.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 


5.32 
3.97 


3.0 
3.0 


5.5 

5.5 
S'O 

15.0 

15.0 
15.0 


15.0 
15.0 


Z0.5 

15.0 
z.o 

5.5 

55 
5  5 
5.5 
5.5 
5.5 


1.45 


■S5 
SI 

SI 

6 


a« 
Hi 


2.27 


3.690.74 


5.5 
5.5 
5.5 


5.16 
4.63 

15.01 

13.74 
16.01 


14.74 
15.36 


11.08 

15.70 
2.46 

5.05 
6.46 
6.41 

5.64 

5.55 
5.49 


5.67 
6.10 

5.69 


I.OO 

0.35 

0.25 

0.80 
0.85 


0.55 

0.65 


2.II 

3.36 
1.28 

0.80 
0.53 

0.53 
0.39 

I.OO 

0.86 


2.40 


2.11 


9 

o 

3 


1.50 


0.55  0.56 


s 

u 

rt 

• 

w 

« 

9 

M 

s 

0. 

M 

9 

u 

(A 

1.09 

1.93 

i 

o 
U 


2.05 


2.20     2.08 


1. 12 
I.OO 
1.29 


3.50 

4.89 
3.06 


14."  9 
14.71 


2.54 

12.34 
1. 18 


0.75 
0.26 


11.26 

8.05 
12.10 


2.Q4 

1.79 

1.87 


0.19   2.98 


6.43 


0.60 
0.64 


0.41 
0.49 


1.59 

2.53 
0.96 


1.69'  2.56.0.60 

I 
2.54;  3.390-40 

0.40 
0.29 

0.75 
0.65 


2.68 

3.20 

2.26 

2.99 

2.96 

1.59 

2.26 

2.37 

2.II 

2.44 

2.20 

2.90 

2.43 

1-97 

4.16 
2.60 


16.96 
16.63 


2.16 


12.42 


0.84 

0.75 
0.97 


1.44 

2.16 

2.28! 

I.92| 

2.52 


1.92 


$33.00 

36.00 

34.50 

35.00 
35.00 

35.50 


34.00 
33.00 

38.00 

38.00 
38.00 
38.00 
38.00 

32.00 

30.50 
30.50 

31.00 
46.00 
48.00 

47.00 

32.00 

33.00 

36.00 

35.00 
31.00 
34.00 

34.00 
34.00 
35.00 

36.00 
36.00 
36.00 
36.00 
36.00 
36.00 
36.00 
35.00 
35.00 


c 
o 

i 

9 

I 


♦29. 


27. 

28.. 

30.; 

33.< 

31.: 

34.: 


27.: 
27.: 


41.! 

20.  < 
24.: 

28.] 

31.: 
3oA 
29.  { 

28.1 

30.< 


I 


1.79 
1.87' 

2^7 


35.00 
35.00 
36.00 


30.: 
31.C 
a8.{ 
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Home  Mixtures.    Formulas, 


d 

2 

e 
o 

(A 


Made  by 


X3968 

14X25 
14225 
X4285 
14280 

14305 

»4394 
14550 

14558 
15124 


Andrew  Ure,  Highwood,  Special  Mixture 


J.  G.  Schwink,  Meriden 

A.  C.  Lake,  Watertown  ._ - 

Conn.  School  for  Boys,  Meriden,  Grass  Mixture 

Potatoes  .... 

W.  B.  Thrall,  Rockville 

W.  H.  Baldwin,  Cheshire 

Arthur  Manning,  Hillsto wn 

Barnes  Bros.,  Yalesville 

Andrew  Kingsbury,  Coventry 


Formulas.    Poukds  m  ri 


4 


100 
140 
500 
100 

100 


600 

150 

375 


1 

n 

t 
•c 

o 


850 


3 

o 


700 


m 


700 


a 


750 
780 
500 
750 
750 


G 
O 


« 

5 


0 

< 


-..i650  4?: 
.-I400255: 
-- 750200 
750 


.-.900100 
400  ,-.'6oQ..^ 


HOME  MIXTURES. 

In  the  table  given  above  are  analyses  of  ten  home- 
mixtures  which  were  in  most  cases  sampled  and  sent  by  the 
persons  who  made  them.  Sample  14305  was  mixed  for  the 
purchaser  by  a  fertilizer  company  according  to  a  formula 
furnished  by  him. 

The  same  is  true  of  sample  14558. 

The  cQst  given  does  not  in  most  cases  cover  the  cost  of  mix- 
ing, but  includes  freight  to  owner's  freight  station. 

These  mixtures  have  a  wide  range  of  composition,  to  be  sure, 
but  the  average  of  the  nine  whose  cost  is  known  is 

Nitrogen 4.21  per  cent. 

Phosphoric  acid  9.27 

Potash    7^ 

Cost  per  ton $2769 

If  we  reckon  the  cost  of  mixing  at  $2.31,  a  very  liberal  figure, 
it  appears  that  in  the  home-mixtures  $30.00  bought  84  pounds 
of  nitrogen,  185  pounds  of  phosphoric  acid  and  145  pounds  of 
potash.  This  is  more  than  could  be  bought  for  the  same  money 
in  the  highest  grade  factory  mixed  superphosphates  or  special 
manures,  as  may  be  seen  by  comparing  these  figures  with  those 
given  on  pages  54  and  75. 
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Analyses  and  Valuations. 


OF  MiXTUBBS. 


"S 


UijB 


200 
400 


I 


M 


200     . 


350 


625 


Analysis. 


8 
1 

a 

I 


0.59 
1.13 

o.q6 

3.79 
0.64 

0.89 


5.X2 

0.91 

3.15 


1 


e 
I) 

E 


2.09 

2.39 
2.86 

1.67 

2.57 
1.81 

1.48 

4.07 

4.32 
0.13 


I 

JS 

s 

o 


2.68 

3.52 
3-82 
5.46 
3.21 
2^70 
1.48 
9.19 

5.23 
3.28 


I" 

-1 


3.42 

3.78 
4.59 

1.92 

3.14 

4.88 

8.43 

0.26 
6.08 

3.30 


< 

8 

a  u 
so 


2.71 

4.83 
5.10 

3.25 
5.II 

2.53 
2.67 

1.42 
1.69 

6.14 


JO 

JS 

is 
si 


1.67 

1.64 
1. 12 
0.68 
1.82 
6.02 
1.05 
0.26 
0.81 
0.92 


JB 

t 

I5 


7.80 

10.25 
10.81 

5.85 

10.07 

13.43 

12.15 

1.94 

8.58 

10.36 


a 


4.32 

8.63 
11.03 

9.49 
8.51 

4.90 

7.57 

X.05 

2.66 

11.65 


Cost  (Unmixbo) 
AND  Valuation.  1 


o 

u 
« 

I 


$25.00 
27.84 

28.37 
23.35 
28.25 
24.00 
35.08 
28.83 
26.02 


8 

i 
I 


$19.33 

28.33 
31.88 

31.74 
26.76 

23.17 

22.06 

34.88 

28.47 

29.34 


VEGETABLE  POTASH. 

This  material,  sold  by  Olds  &  Whipple,  Hartford,  is  stated 
to  be  the  ashes  of  refuse  from  beet  sugar  factories. 

14131.  Sampled  and  sent  by  E.  S.  Seymour,  Windsor  Locks,, 
from  stock  of  Olds  &  Whipple. 

14486.    Sampled  by  station  agent  from  stock  of  J.  C.  Eddy,. 

Simsbury,  Olds  &  Whipple,  Hartford  and  D.  F.  Remington, 

Suilield. 

Analyses. 

14131  14436 

Water-soluble  potash  25.19  24.84; 

Total  potash  ^.44            *  •  •  - 

Chlorine   2.25             2.25 

Sulphuric  acid  2.25             2.21 

Cost  per  ton  $40.00  40.00 

Water-soluble  potash  costs  cents  per  pound. . .  7^              8.1 

Most  of  the  potash  in  this  material  is  in  form  of  carbonate. 

COTTON    HULL   ASHES. 

This  material  is  the  ashes  of  the  hulls  which  are  separated 
from  the  "meats"  of  the  cotton  seed  preliminary  to  the  expres- 
sion of  cotton  seed  oil.    For  a  time  these  ashes  were  abundant 
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in  our  market  and  much  prized  as  a  potash  fertilizer  for 
tobacco.  Then,  for  a  few  years,  they  could  not  be  obtained, 
but  during  1905  a  considerable  amount  has  been  brought  into 
this  state. 

Eig^hteen  analyses  have  been  made  during  1905  which  appear 
in  the  following  table,  together  with  one  analysis  of  so-called 
"cotton-boll  ashes,"  which  have  a  similar  composition. 

14050.  Car  of  30  tons  sold  to  Bissell-Graves  G).,  Suffield, 
14047,  car  of  20  tons  sold  to  Henry  Adams,  J.  F.  Merrill  and 
others,  Suffield;  14040,  3  tons  sold  to  Edmund  Halladay, 
Suffield.    The  three  lots  sold  by  Arthur  Sikes  of  Suffield. 

14280.  Bought  of  Humphreys,  Godwin  &  Co.,  Memphis, 
Tenn.    Sampled  and  sent  by  H.  S.  Chapman  &  Co.,  Suffield. 

14049.  Car  of  20  tons  sold  to  W.  H.  Prout  and  others, 
Suffield ;  14048,  car  of  20  tons  sold  to  W.  H.  Prout,  D.  I.  King 
and  others,  Suffield ;  14184,  sampled  and  sent  by  W.  H.  Prout, 
Suffield;  14211,  car  of  15  tons  sold  to  G.  E.  Gompf,  J.  S. 
Gardner  and  A.  R.  Austin,  Suffield ;  14258,  car  of  fifteen  tons 
sold  to  Oscar  Hazard  and  others  of  Suffield;  14261,  six  tons 
sold  to  C.  K.  and  H.  T.  Hale,  Gildersleeve.  The  six  lots  from 
stock  of  Arthur  Sikes,  Suffield. 

14399.  Sampled  by  station  agent  from  stock  of  C.  K.  Hale, 
Gildersleeve,  bought  of  Arthur  Sikes,  Suffield. 

14243.  Sampled  and  sent  by  O.  G.  Hazard  from  stock  bought 
of  Arthur  Sikes,  Suffield. 

14260.  Car  of  15  tons  sold  to  John  Sullivan  and  G.  A.  Peck- 
ham  of  Suffield;  L.  M.  Pomeroy,  West  Suffield,  and  J.  B. 
Cannon,  Granby ;  14259,  car  of  15  tons  sold  to  G.  N.  Thompson, 
Suffield,  and  others.  The  two  lots  from  stock  of  Arthur  Sikes, 
Suffield,  and  sampled  by  him. 

14544.  Bought  of  Humphreys,  Godwin  &  Co.,  Memphis, 
Tenn.,  sampled  and  sent  by  Arthur  Sikes,  Suffield. 

12991.  "Cotton  Boll  Ashes"  from  American  Cotton  Oil  Co., 
Memphis,  Tenn.,  sampled  and  sent  by  Spencer  Bros.,  Suffield. 

13830.  Sold  by  American  Cotton  Oil  Co.,  27  Beaver  St., 
New  York.    Sampled  and  sent  by  Spencer  Bros.,  Suffield. 

13930.     Sampled  and  sent  by  Arthur  Sikes,  Suffield. 

14080.  Sampled  and  sent  by  H.  C.  Warner,  West  Suffidd, 
from  stock  of  W.  F.  Fletcher,  Southwick,  Mass. 

The  percentage  of  water-soluble  potash  ranges  frcMn  12.64 
to  23.61  and  averages  19.80.    Four  of  the  samples  are  decidedly 
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lOI 


Analyses  of  Cotton  Hull  Ashes. 


Station 
No. 


Z405O 
X4O47 
S4IUO 
14280 
Z4O49 
14(48 
14X84 
Z43ZZ 

I436I 

Z4258 

X4399 

14*43 
Z4300 

14*59 

14544 
S209Z* 

X3030 
13930 
Z4080 


PHOsrHOKic  Acid. 


Water- 

atrate- 

Citrate- 

soluble. 

•olttble. 

insoluble. 

0.19 

7.88 

0.71 

0.45 

7.15 

0.66 

0.20 

7.30 

0.75 

1.28 

6.21 

0.95 

0.37 

8.12 

0.68 

0.19 

7.38 

0.66 

0.26 

7.69 

0.49 

I.I7 

5.69 

0.76 

I.3I 

6.30 

0.90 

X.33 

5.77 

0.93 

0.93 

6.50 

0.90 

1.25 

5.79 

0.97 

0.97 

6.51 

0.93 

I.I8 

6.00 

0.73 

I.04 

5.61 

>-3l8 

0.27 

6.36 

0.62 

0.75 

5.20 

0.55 

0.45 

7.26 

0.59 

0.96 

7.30 

0.66 

Total. 


8.78 
8.26 
8.25 

8.44 
9.17 
8.23 

8.44 
7.62 

8.51 

8.03 

8.33 
8.01 

8.41 

7.91 
8.03 

7.25 
6.50 

8.30 

8.92 


Potash. 


26.91 
26.84 
27.17 
22.60 
27.04 
26.33 
27.00 
14.92 
22.16 
21.74 

21.94 
22.03 

21.68 

21.28 

21.04 

24.84 

17.03 
20.22 
20.90 


I 


22.72 
23.61 

23.45 
20.60 

22.01 

22.15 

21.84 

12.64 

20.00 

19.96 

19.72 

19.50 
19.36 
19.22 

19.38 
21.28 
15.00 

17.40 
16.40 


Sulphu* 
ric  Add. 

Chlo- 

rine. 

2.94 

0.30 

2.81 

0.21 

2.90 

0.22 

2.68 

0.19 

2.72 

0.24 

2.90 

0.27 

3.85 

0.28 

1.92 

0.07 

2.75 

0.09 

2.77 

0.15 

2.89 

O.II 

2.73 

O.II 

2.92 

0.08 

2.56 

0.08 

2.86 

0.30 

3.20 

0.15 

3.44 

0.12 

2.26 

0.20 

1.67 

0.07 

Coat 
per  ton. 


Potash 

costs 

cents  per 

pound. 


$41.00 
41.00 
41.00 
38.00 
41.00 
41.00 
41.00 
27.50 
41.00 
41.00 
41.00 
41.00 
41.00 
41.00 
41.00 
45.00 

34.32 
41.00 
44.00 


7.a 
7.3 

7.6 

H 
7.8 

r 

8.8 
8.9 
8.9 
9*0 
9.0 
9.2 
9.8 

9.9 
ZZ.3 


*  Cotton-boll  ashes. 


inferior  as  respects  their  potash  content,  but  there  is  no  evidence 
that  they  are  adulterated.  In  some  of  the  samples  less  than  two 
per  cent,  of  the  total  potash  is  insoluble  in  water,  while  in 
others  over  five  per  cent,  is  insoluble.  The  solubility  of  the  pot- 
ash is  affected  by  the  heat  to  which  the  hull  ashes  are  subjected 
in  the  furnaces  and  by  accidental  impurities  like  sand,  which 
may  be  there.  If  ashes  are  heated  sufficiently  with  sand  the 
potash  may  unite  with  sand  and  silicates  to  make  compounds 
which  are  only  very  slowly  and  incompletely  soluble  in  water, 
but  which  are  broken  up  by  acids. 

Valnins^  the  phosphoric  acid  in  these  samples  as  in  mixed  fertilizers, 
the  cost  of  potash,  which  is  larg^ely  in  form  of  carbonate,  rang^es  from 
7.3  cents  to  zi.a  cents  per  pound,  the  averag^e  being  8.55  cents  or  1.5 
cents  more  per  ponnd  than  in  hig^h  g^ade  carbonate,  as  appears  on  page 

37. 

WOOD   ASHES. 

In  the  table,  pages  i02  and  103  are  given  twenty-one  analyses 
of  "wood  ashes"  which  show  the  usual  range  of  composition. 
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Wood  Ashes. 


o 

§ 


I4I83 
Z4243 

X43XX 
14400 
14402 

14559 

13998 
14241 

14309 
Z440Z 

15127 

159x9 

1340S 
14x28 

15x91 

14082 
14310 

13847 
X454S 
13813 
X4293 


Dealer  or  Purchaser. 


Bowker     Feriiliter     Co^^      New 
York— 
W.  T.  McKenzie,  Yalesville. 
Robert  Hubbard,  Middletown 

Seth  Viets,  Suffield 

Barnes  Bros.,  Yalesville 

Seth  Viets,  Suffield 

E.  F.  Jennison,  Hartford 

John  Joynt^  Lucknow^  Ont, — 

J.  G.  Whitney,  New  Canaan  _ 

G.  E.  Norton.  Bristol 

Ernest  N.  Austin,  Suffield  ... 
H.  C.  Aborn  &  Son,  Ellington 

F.  S.  Bidwell,  Windsor  Locks 
J.  Arthur  Sherwood,  R.  F.  D. 

5,  Long  Hill 

L  C.  Panton,  Westport 

F,  R,  Lalor,  Dunnvilie,  Ont^ 

J.  H.  El  wood.  Greens  Farms 

Thos.  Holt,  Southington 

Geo,  L,  Monroe  &'  Sons, 
Oswego^  N.  y. — 

Herbert  Barnes,  1212  Quinni- 

piac  Ave.,  New  Haven 

F.  S.  Bidwell,  Windsor  Locks 
H.  K.  Brainard,  Thompsonville 
Chas,  Stevens — 

Wm.  H.  Wilson,   Harwinton 

P.  Havey,  Suffield 

Chase  Rolling  Mill,  Waterbury 
W.  H.  H.  Miller,  Glastonbury 


Sampled  or  Sent  by. 


F.  Seth  Wiard,  Yalesville 

Robert  Hubbard 

Herman  Ude,  Suffield 

Barnes  Bros 

Station  agent  (stock  of  H.  L.  Spear) 
Barnes  Bros.,  Yalesville 

J.  G.  Whitney ."11 

G.  E.  Norton 

Ernest  N.  Austin 

Station  Agent 

J.  Arthur  Sherwood 

I.  C.  Fanton 

Station  Agent 

Thomas  Holt - 

Herbert  Barnes 

Ernest  N.  Austin,  Suffield 

G.  A.  Douglass,  Thompsonville. 

Wm.  H.  Wilson 

P.  Havey 

W.    M.    Shepardson,  Middlebury 
W.  H.  H.  Miller 


The  percentage  of  total  potash  ranges  from  6.91  to  3.35  and 
that  of  lime  from  50.05  to  26.51. 

The  last  one  given  in  the  table,  which  is  excluded  from  the 
averages,  is  apparently  leached  ashes. 

The  average  composition  of  the  ashes  is : — 

Total  potash  5.08 

Water-soluble  potash  4.40 

Phosphoric  acid  1.39 

Lime  32.98 

Cost  per  ton  $10.37 

If  water-soluble  potash  is  valued  at  eight  cents  per  pound 
and  phosphoric  acid  at  four  cents,  the  lime  in  ashes  of  average 
composition  costs  about  34  cents  per  100  pounds. 


J 
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Percentage  Composition. 


• 

3 

1 

"3 

2 

Potash  sokib 
in  water. 

Phosphoric 
acid. 

8 

a 

1 

0 

Sand  and  soil. 

• 

Charcoal. 

• 

■c 

9 
M 
0. 

9 
M 

• 

a 
0 

« 
& 

1 
e  ^7    '    A  CI 

1.83 
1.27 

1. 51 
1.69 

1.36 
1.32 

1.32 
1.24 
1.60 
I.4I 

0.84 
1.33 

1.22 
1.40 

1.23 

1.30 
0.92 

1.74 

1.54 
1.73 

28.40 
31.64 
33.54 
33.39 
33.50 
31.06 

31.21 
29.72 
26.51 

28.37 
37.62 

$10.00 

5.73 

5.45 
6-7d 

4.93 
4.66 

9.50 
10.00 

11.00 

4.90     4.28 

^.71     '    *»  fljR 

....... 

11.00 

11.00 

J./  * 

3.78 
5.13 

6.02 

3.14 

4.49 

4.73 
6^8 

trace 

11.75 

9.50 

12.00 

6  00 

( 

11.00 

1 

3.35       2.87 
4.a8    .   ^-17 

12.00 

10.50 
9.25 

9.00 
9.25 

9.50 
10.00 

25.50 

4.31 

1.48 

34.92 
38.54 

30.42 
36.03 
29,67 

50.05 
26.80 
35.26 
37.21 

e.14       e.nc 

J*  J*T 

3.95 
5.22 

4.44 

6.33 
6.91 

4.05 

3.28 
4.70 
3.74 

5.70 
6.31 

3.65 
1.85 

lOwSo 

2.46 

trace 

0.69 

•  -                    ,            ,        -..._- 

Lime  KIiln  Ashes. 

14083.     Sampled  and  sent  by  E.  N.  Austin,  Suffield. 
14403.     Sold  by  New  England  Lime  Co.,  Canaan.     Sampled 
by  station  agent  from  stock  of  M.  E.  Thompson,  Ellington. 

Analyses  of  Limb  Kiln  Ashes. 

14083  Z44D3 

Percentage  amounts  of 

Total  potash  2.94  2.80 

Water-soluble  potasfi  2.56  2.41 

Lime  35.50  42.85 

Phosphoric  acid 1.02  1.22 

Cost  per  ton $6.00  8.50 

Lime  costs  cents  per  100  pounds* 15  uo 

*  Valuing  water-soluble  potash  at  8  cents  and  phosphoric  acid  at  4  cents 
per  pound. 
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LIME. 

Two  samples  of  unslaked  lime,  16916  and  15920,  sent  for 

analysis  by  P.  D.  Kibbe»  Hartford,  are  stated  to  be  from  stock 

of  Olds  &  Whipple,  Hartford  and  sell  for  $9.00  and  $8.00  per 

ton  respectively. 

Analyses. 

159x6  X59ao 

Insoluble  in  acid 2.52  2.28 

Lime  46.09  47-28 

Magnesia  32.70  33^1 

Both  samples  are  made  from  magnesian  limestone  such  as 
occurs  in  the  western  part  of  this  state.  The  lime  in  them  costs 
about  85  cents  per  100  pounds;  lime  and  magnesia  together 
cost  about  50  cents  per  100  pounds. 

South  American  Guano. 

No.  14405.  Sampled  and  sent  by  E.  P.  Brewer,  Silver  Lane, 
was  stated  by  the  Philadelphia  firm  selling  it  to  contain  13  per 
cent,  of  ammonia,  (equivalent  to  10.7  per  cent,  of  nitrogen,) 
5  of  "available"  phosphoric  acid  and  2  of  potash. 

Analysis   of   South   American   Guano. 

Percentage  amounts  of 

Nitrogen,  organic 10.94 

Water-soluble  phosphoric  acid  2.08 

Citrate-soluble  phosphoric  acid 1.44 

Citrate-insoluble  phosphoric  acid 0.19 

Total  potash  1.59 

Water-soluble  potash  a84 

A  guano  composed  of  the  excrement  of  birds  contains  a  con- 
siderable part  of  its  nitrogen  in  form  of  ammonia  and  is  soluble 
and  very  quickly  available  to  plants.  This  material,  however, 
contains  no  ammonia,  the  microscope  shows  it  to  be  full  of  insect 
residues  and  it  is  probably  a  bat  guano.  The  nitrogen  in  such 
material  comes  largely  from  insect  wings  and  wing  cases  and  is 
as  inert  in  the  soil  as  hair.  Its  purchase  for  use  as  a  fertilizer 
cannot  under  ordinary  circumstances  be  advised. 

Sweepings  from  a  Fertiuzer  Factory. 

No.  14289,  sent  by  T.  G.  Whipple,  Mystic,  had  the  following 
composition. 


MISCELLANEOUS   FERTILIZERS.  IO5 

Percentage  amounts  of 

Nitrogen  as  nitrate 0.24 

Nitrogen,  organic 1.04 

Water-soluble  phosphoric  acid  3-7i 

Citrate-soluble  phosphoric  acid 3.06 

Citrate-insoluble  phosphoric  acid  0.45 

Water-soluble  potash  1.48 

Cost  per  ton  $19.00 

Valuation  per  ton  11. 11 

Dust  from  Wheat. 

Sample  No.  14182,  from  the  Ready  Bits  factory  in  New 
Haven,  sampled  by  the  station  agent,  contained  2.08  per  cent, 
of  nitrogen. 

Pulverized  Sheep  Manure. 

Sample  No.  14127,  sent  by  the  Stafford  Floral  Co.,  con- 
tained 242  per  cent,  of  nitrogen. 

Rotted  Cotton  Seed  Compost. 

Sample  13410,  sent  by  the  Bissell  Graves  Co.,  Suffield,  con- 
tained 1.70  per  cent,  of  nitrogen,  0.61  of  phosphoric  acid  and 
0.93  per  cent,  of  potash.  Its  value  as  a  commercial  fertilizer  is 
very  small. 

Dust  from  Tobacco  Stemmed  by  Machinery. 

Sample  14406,  sent  by  J.  &  H.  Woodford,  Avon,  contained 
nitrc^en  2.07  per  cent.,  phosphoric  acid  0.45  per  cent.,  potash 
1.86  per  cent.  This  material,  finely  powdered,  would  serve  as 
an  insecticide  for  sucking  insects,  lice,  etc.,  in  the  garden  and 
incidentally  as  a  fertilizer. 

Carpet  Wool. 

12990  is  a  sample  of  carpet  shearings  sent  by  C.  H.  Brainard, 
Thompsonville.  It  could  be  delivered  on  the  land  for  about 
$2.50  per  ton.  The  sample  contained  13.88  per  cent,  of  nitro- 
gen. The  nitrogen  of  wool  waste  is  very  inert,  but  may  be 
made  soluble  by  treatment  with  caustic  soda.  At  the  price 
named,  which  is  equivalent  to  less  than  one  cent  per  pound  for 
nitrogen,  it  would  be  worth  the  experiment  of  composting  with 
manure  or  other  decaying  matter. 
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SUMMARY. 

The  cash  retail  cost  in  Connecticut  of  nitrogen  in  raw  mate- 
rials during  1905  as  shown  in  this  report  has  been 

Cents  per  pound. 

Highest.                 Lowest.  Average. 

In  Nitrate  of  soda 17.5              164  16,9 

Dried  blood ....  31.9 

Cotton  seed  meal 20.6              14.2  i6u| 

Castor  pomace  ^ 24.5              20.4  224 

Flax  seed  meal 21.9 

The  corresponding  price  of  "available"  phosphoric  acid  in 
form  of  dissolved  rock  phosphate  has  been 

4.8              4.3  4-S 

The  corresponding  price  of  potash  in  raw  materials  has  been 

In  High  grade  carbonate 7.3                6.7  7.1 

Carbonate  as  "vegetable  potash" .. .      8.1                7.9  8.0 

High  grade  sulphate  5.3                4.8  5.0 

Double  sulphate S'9               4-9  5-3 

Muriate  of  potash 4.5                4.0  4.25 

Saltpeter  waste *    . .                 . .  0.7 

Kainit   . .  4.7 

The  price  of  lime  per  100  pounds  has  been 

In  Wood  ashes . .  34 

Lime  kiln  ashes 15  4-3 

Ground  slaked  lime . .  85 
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REPORT  ON  FOOD  PRODUCTS. 


New  Haven,  December  i,  1905. 
To  His  Excellency,  Henry  Roberts,  Governor  of  Connecticut: 

As  required  by  law,  I  herewith  respectfully  submit  to  you 
the  Tenth  Report  of  the  Connecticut  Agricultural  Experiment 
Station  on  Food  Products  for  the  year  ending  July  31,  1905. 

The  work  which  has  been  done  during  the  year  is  reported 
in  the  following  pages,  by  Dr.  Winton,  chief  of  the  chemical 
laboratory. 

The  station  is  charged  only  with  the  examination  of  food 
products,  the  publication  of  its  findings  and  the  report  to  the 
dairy  commissioner  of  all  cases  of  adulteration  found.  With 
the  commissioner  rests  the  enforcement  of  the  law,  and  in  his 
report  will  be  found  the  record  of  prosecutions  brought  for 
violations  of  the  law  regarding  food  products. 

It  has  hitherto  been  the  practice  of  the  station  to  examine 
gratuitously  for  private  individuals  the  few  samples  of  food 
products  submitted  by  them,  when  accompanied  with  the 
required  information  regarding  the  origin  of  the  samples. 
This  was  done  with  the  belief  that  such  examinations  were, 
or  might  be,  of  general  information  and  profit. 

It  has,  however,  become  absolutely  necessary  to  abandon  this 
practice  in  large  measure,  in  order  that  the  station,  with  its 
present  resources,  may  do  the  work  required  of  it  under  various 
state  laws.  The  number  of  samples  sent  in  as  above  described 
had  become  very  large,  so  that  they  very  seriously  interfered 
with  our  required  work.  (As  will  be  seen  in  following  pages, 
more  than  260  samples  of  this  kind  were  examined  this  year.) 
A  part  of  the  samples  were  from  manufacturers  or  whole- 
salers, where  no  point  of  interest  to  the  public  was  involved, 
and  certain  samples  were  found  to  have  been  sent  merely 
for  the  purpose  of  deciding  bets. 
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It  is  clear  that,  with  the  present  public  interest  in  the  purity 
of  food  products,  no  institution  with  a  yearly  appropriation  of 
$2500  for  the  purpose,  can  carefully  examine  all  the  samples 
which  the  citizens  of  tlie  state  may  care  to  send  in  for  one 
reason  or  another.  It  is  also  clear  that  to  accomplish  most  in 
stopping  fraud  in  food,  the  matter  of  collecting  food  products 
for  analysis  should  largely  be  left  to  the  discretion  of  those 
specially  charged  with  the  work. 

The  station  does  not  absolutely  decline  to  examine  any  sample 
submitted  by  a  purchaser  or  consumer,  but  in  the  public 
interest  it  has  become  necessary  to  strictly  limit  the  amount  of 
such  work. 

Very  respectfully, 

E.  H.  Jenkins,  Director. 


REPORT    OF    THE    EXAMINATIONS    OF  FOOD 
PRODUCTS    SOLD    IN    CONNECTICUT 

In  the  year  ending  July  31,  1905. 

By  a.  L.  Winton,  E.  Monroe  Bailey,  I.  A.  Andrew, 

AND  Kate  G.  Barber. 

MILK. 

Milk  Sampled  by  the  Station. — ^As  in  preceding  years,  all 
the  samples  here  discussed  were  bought  of  milkmen  during 
the  summer  months.  The  sampling  agent  visited  fifteen  towns 
and  collected  a  total  of  228  samples,  all  of  which  were  analyzed 
in  the  station  laboratory.  The  analysis  included  determina- 
tions of  specific  gravity,  total  solids,  and  fat  (to  detect  skinmied 
milk  or  watered  milk),  tests  for  preservatives  (boric  acid, 
formaldehyde,  etc.),  and  tests  for  foreign  colors  (coal-tar 
dyes,  anatto,  etc.). 

A  summary  of  the  results  is  given  in  Table  I,  and  the  results 
in  detail  in  Table  II,  pages  111-115. 

From  Table  I  it  appears  that  of  the  228  samples  examined 
78  were  below  standard  in  solids,  131  in  solids  not  fat  and  15 
in  fat.  In  all  134  failed  to  fully  meet  the  standard  require- 
ments for  market  milk. 


EXAMINATION   OF   MILK.  IO9 

The  following  dealers  sold  milk  which  was  grossly  adul- 
terated : 

13763  Chas.  Bahadoorigian,  New  Britain Watered 

13783  David  Krall,  New  Haven Formaldehyde 

14583  A.  Rice,  New  Haven  (Montowese) Watered 

13689  L.  Burnesce,  Stamford  (Talmadge  Hill) Watered 

The  following  dealers  sold  milk  which  is  below  the  United 
States  standard  and  the  station  standard.  The  samples 
range  from  milk  which  is  of  poor  quality  in  every  particular 
all  the  way  down  to  that  which  is  unfit  for  sale  on  account  of 
its  chemical  composition  and  is  probably  watered. 

13721  J.  E.  Macdonald  &  Son,  Bridgeport  (Shclton). 

14679  G.  Winkler,*  Derby. 

14598  F.  O.  Jackson,  Middletown. 

14568  C.  W.  Brock,  New  Haven  (Whitneyville). 
14584  L.  C.  Palmer,  New  Haven. 

14569  J.  H.  Story,  New  Haven. 
13688  J.  H.  Bedell,  Stamford. 
13700  Emmet  L.  Weed,  Stamford. 
13746  T.  B.  Eggleston,  Waterbury. 

13753  W.  Messick,  Waterbury. 
13750  Joseph  Nagle,*  Waterbury. 
13748  F.  C.  Porter,*  Waterbury. 

13754  G-  S.  Van  Atta,  Waterbury. 

There  are  also  a  dozen  or  more  samples  which,  while  they 
contain  the  percentage  of  fat  necessary  to  meet  the  standard 
in  that  particular,  are  yet  of  very  poor  quality  and  some  of 
them  also  are  no  doubt  watered. 

Composition  of  Market  Milk  for  the  Last  Five  Years. 

Percentage  of 
Average  Percentages.  adulterated 

Solids.  Fat.  samples. 

Summer  of  1905 12.36  4.04  1.8 

1904 12.44  4-05  89 

"   1902 12.63  4.13  10.9 

1901 12.50  4.00  8.5 

1900 12.53  3.99  "4 


«  It 

it 
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Milk  Sampled  by  the  Dairy  Commissioner. — Seventeen 
samples  were  examined,  of  which  twelve  were  adulterated. 

Milk  Sampled  by  Health  Officers. — On  October  ii,  1904, 
five  sealed  samples  were  received  from  G.  W.  Anderson,  health 
officer,  Stamford.  All  were  of  good  quality  excepting  the 
following: 

*  As  stated  by  driver. 
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13338.  Marked:  "Robt.  Tryon,  Roxbury."  Contained  for- 
maldehyde. 

Dr.  E.  A.  McLellan,  health  officer,  Bridgeport,  sent  the  fol- 
lowing on  July  7,  1905. 

14562.  Stated  to  be  market  milk  of  Mr.  Cole.  Specific 
gravity  at  60**  F.,  28.1 ;  total  solids,  10.82% ;  fat,  3.3%.  Below 
standard.. 

Table  I. — Summary  of  Analyses  of   Milk  Bought   of 

Milkmen,  1905. 


Place. 

If 

36 

Below  twelve  per 
cent,  of  total 
tolids. 

Below  eiffht  and 
one-hau  per 
cent,  of  solids 
not  fat. 

Below  three  and 
one-quarter  per 
cent,  of  fat. 

Contain  boric 
add  (borax). 

1 

Contain 
formaldehyde. 

Colored  with 
anatto. 

Colored  with          ' 
coal-tar  dye, 

Bridgeport 

14 

1 

22 

I 

0 

0 

0 

0 

Derby 

II 

4 

6 

I 

0 

0 

0 

0 

Glastonbury 

2 

0 

0 

0 

0 

0 

0 

0 

Hartford 

29 
19 

8 

20 

0 

0 

0    ' 

0 

0 

Middletown 

3 

8 

I 

0 

0 

0 

0 

New  Britain 

13 

4 

6 

0 

0 

0 

0 

0 

New  Haven 

35 

20 

27 

3 

0 

I 

0 

0 

New  London 

19 

3 

6 

0 

0 

0 

0 

0 

Norwalk 

5 

I 

I 

0 

0 

0 

0 

0 

Norwich -  -... 

13 
I 

4 
0 

6 

I 

0 

0 

0 

0 

South  Glastonbury 

I 

0 

0 

0 

0 

0 

South  Norwalk  ... 

7 

3 

5 

0 

0 

0 

0 

0 

Stamford .. 

16 
12 

6 
7 

ID 
10 

3 

5 

0    1 

0 

0 
0 

0 
0 

0 

Waterbury 

0 

Willimantic 

10 

1 

228 

I 

3 

0 

0 

0 

0 

0 

Total  for  1905.. 

78 

131 

15 

0  ' 

I 

0 

0 

"      1904- 

316 

108 

185 

31 

2    : 

5 

5 

2 

**      1902.. 

292 

80 

130 

22 

I    1 

3 

4 

3 

**      1901.- 

375 

109 

190 

43 

2 

7 

--* 

• 

•*      1900-. 

246 

54 

100 

34 

7 

14 

_  ♦ 

^_» 

*  No  tests  for  colors  were  made  in  1900  and  1901. 

The  following  sample  was  received  on  July  18,  1905,  from 
Dr.  Geo.  T.  Crowley,  inspector  of  milk,  New  Britain. 

14565.  Stated  to  be  peddled  by  Mrs.  August  Albert 
Specific  gravity  at  60°  F.,  21.2;  total  solids,  7.59%;  fat, 
2.00%.    Watered  milk. 

Milk  Sampled  by  Consumers  and  Dealers. — During  the  year 
218  samples  have  been  examined  for  private  parties.  As  the 
station  can  in  no  case  vouch  for  the  accuracy  of  the  sampling 
and  as  most  of  the  results  are  not  of  public  interest,  details  are 
not  here  given. 


EXAMINATION   OF   MILK. 
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Table  II. — Milk  Bought  of  Milkmen. 


o 

as 

e 

(A 


« 

6 

JS 


13727 
14654 

13728 

I37I7 

14664 

14653 

14663 

13729 
13725 

I37I6 

I37«5 
14666 
14670 
14656 
1 372 1 

13720 

13724 
13726 
14668 

14662 
14660 
13730 
13719 
14659 
14657 
13723 
13718 
14665 
14658 
14669 
13722 
14667 

14655 
14652 
1466 1 

13731 


14675 
14680 

14671 
14676 

14673 
14678; 

14681 
14674 
14672, 
14677 
14679 


July  17 

31 

I 

I 

31 

3 

3 
I 

I 

I 

I 

3 

3 

3 
I 


I 
I 

31 

3 

3 
I 

•1 

3 

3 
I 

I 

3 

3 

3 
I 

3 

3 

3 

3 
I 


Aug. 


14714 
147131 


Aug.  29 
29 


Dealer. 


Bridgeport, 
Benjamin  Barski* 

F.  Campbell,  Long  Hill 

P.  E.  Card.  Farm  Dairy 

T.  Davis,  Trumbull* 

J.  M.  Disbrow* 

W.  E.  Disbrow,  Sport  Hill  Dairy. 

Ernest  Feaz 

John  Fjynn 

D.  M.  Fuller,  Long  Hill 

A.  W.  Hall* 

Hillside  Farm  Dairy ^ 

A.  C.  Howard  &  Son 

D.  B.  Hoyt 

Joshua  Kent,  Sport  Hill 
.  E.  Macdonald  &  Son,    Maple- 
wood  Dairy,  Shelton 

J.  E.  Macdonald  &  Son,    Maple- 
wood  Dairy,  Shelton     .   

G.  Machalowski,  Trumbull 

Wm.  McClellan 

F.   A.   Marsh,    Excelsior    Dairy, 

Easton 

Robert  Marsh* 

C.  G.  Miller,  Stratfield  Dairy* ... 

Mitchell  Dairy 

Geo.  Nichols* 

The  Nickel  Plate  Dairy,  Long  Hill 

Park  City  Dairy 

H.  W.  Parks* 

Geo.  Randall* 

Howard  Randall* 

The  Roger  Farm  Dairy 

W.  A.  Russell* 

John  G.  Schmitt,  R.  F.  D.  52* 

Chas.  Sherwood,  Woodshire  Dairy 

J.  W.  Sherwood 

Howard  Silliman* 

Geo.  Smith,  Long  Hill* 

Wm.  A.  Tatters* 


Derby. 

A.  B.  Barnes.  Orange* 

W.  B.  Booth* 

D.  H.  Clark 

C.  D.  Dimon* 

M.  W.  Johnson,  Monroe 

McConnery  Bros.* 

G.  Muscarello* 

C.  W.  Ran,  Monroe* 

W.  W.  Saunders* 

F.  Wheeler* 

G.  Winkler* 


Glastonbury, 
A.  L.  Peck,  Maple  Crest  Dairy 
Frank  Urbansky 


as 
•« 

|. 

I' 


30.0 
27.9 
29.6 
26.6 
28.7 

31.3 
30.5 
28.6 
29.7 
28.0 
31.2 
32.7 

25.5 
30.0 

27.5 

30.9 
28.9 

27.3 

30.9 
30.6 

33.1 
30.6 

27.0 
32.0 
33.0 
28.3 

3t.2 

30.6 

29-7 

30.7 
28.9 

29.7 

29.9 

31.9 
31.6 

31. 1 


30.8 
26.3 

30.9 
31.5 

31.3 
29.7 

30.7 
30.2 

31.9 
29.2 

30.8 


30.5 
32.0 


1 


o 
H 


% 
Z.84 

0.80 
X.98 
0.59 

2.02 
2.29 
2.51 
1.27 
2.04 
0.76 
2.52 

3.31 

0.45 

2.50 

0.65 

2.15 
X.77 

X.53 

3.32 
2.80 
3.61 

3.72 
1.22 

3.30 

3.13 
0.95 

2.39 
2.17 

Z.98 

2.^2 

1.07 

3.41 
2.25 

2.81 

2.82 

2.84 


2.78 
2.72 

X.58 

2.67 
2.67 

1.86 

2.93 
3.68 

3.21 
1.98 
X.29 


4.30 
2.69 


e 
e 
« 

a 

o 

M 


t 


% 
8.44 

8.08 
7.29 

8. 12 

8.59 

8.4Z 

7.87 

8.3 

7.3 

8.62 

9.01 
8.40 

7.45 
8.35 

8.07 

7.83 

8.72 
8.60 

9.31 
8.82 

7.62 

8.90 

913 

8.39 
8.47 

8.x8 

8.52 

7.97 
8.51 

8.25 

8.61 

8.62 

8.84 


8.48 

8.28 

867 

8.77 
8.16 

8.63 
8.58 
8.81 
8.08 

8.39 


9.10 
8.79 


Fat. 


% 
3.4 
3.3 
3.9 
3.3 
3.9 
3.7 
4.1 
3.4 
3.7 
3.4 
3.9 
4.3 
3.3 
4.1 

3.2 

3.8 
3.7 
3.7 

4.6 
4.2 
4.3 
4.9 
3.6 

4.4 
4.0 

3.5 
4.0 

3.7 
3.8 

3.9 

3.7 

4.9 
4.0 

4.2 
4.2 
4.0 


4.3 
5.0 

3.3 
4.0 

3.9 

3.7 

4.3 

5.1 

4.4 

3.9 
2.9 


5.2 
3.9 


Preserva- 
tive. 


None 


<( 

IC 

«c 
it 
II 
(t 
«l 
II 
It 
II 
II 
II 
II 

II 

11 
II 
II 

II 
II 
It 
•  t 
II 
il 
»l 
11 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 


Color. 


Natural. 


II 

II 


It 
II 


*  Statement  of  driver.     Names  not  marked  with^  *  were  given  on  the  cart. 
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Table  II. — Milk  Bought  of  Milkmen — Continued. 


o 

a 
o 

44 

CA 


3 

en 


14692 

14693 

13711 
13706 

14698 

13708 

14696 

14699 

I3713 

13705 
14689 
13707 

13703 
14683 
14685 

I3712 
13704 
14690 

I3714 
13709 

14687 

14688 

14695 
14686 

14697 

I371O 

14694 

14691 

14684 


Aug. 

July 

Aug. 
July 
Aug. 

July 

Aug. 
July 

Aug. 

July 

Aug. 

July 

Aug. 


Dealer. 


July 
Aug. 


2 

14 

14 

2 

14 

2 

2 

14 

14 

2 

14 

14 

2 

2 

14 

14 
2 

14 
14 

2 
2 

2 
2 
2 

14 
2 

2 

2 


14600 
14606 

14592 
14601 

14602 

14609 

14605 

14608 

14598 

14596 
14604 
14607 

14599 

14603 

14594 
14597 
I459I 
14593 
14595 


July 


25 
25 
25 
25 
25 


25 
25 
25 

25 
25 
25 
25 


Hartford, 

J.  F.  Auglum 

W.  A.  Ayer 

Brault  Bros 

C.  J.  Christensen,  Bloomfield  .. 

A.  Cohen 

O.  A.  Davis,  Wethersfield- 

Geo.  L.  Derby,  West  Hartford.. 

H.  I.  Epstein 

J.  J.  Felth,  West  Hartford 

Wm.  P.  Francis,  Bloomfield 

P.  Gulmartin,  Bloomfield 

The  Hartford  Dairy  Co 

The  Hartford  Dairy  Co 

The  Hartford  Dairy  Co 

J.  A.  Jensen 

F.  Kudkowski,  West  Hartford.. 


J.  W.  Merrill 


Orleander,  West  Hartford 

Ridgeside  Farm,  Newington 

J.  C.  Saunders,  Wethersfield 

L.  W.  Seymour 

Frank  Staton,  Wethersfield* 

J.  O.  Stratton 

"Otto  Thompson 

A.  B.  Waterman,  Newington 

Geo.  L.  Wells,  Wethersfield 

E.  J.  Wickham,  Manchester 

Velmstrom 

o.  68 


li 


Middle  toTvn. 

F.  B.  Ashton* 

T.  Coleman — 

Daniels  Bros.,  Millbrook  Farm... 

Chas.  T.  Davis 

R.  Davis,  Oak  Grove  Dairy 

25! Jas.  Dripps 

A.  W.  Gilbert 

Robert  Hubbard 

F.  O.  Jackson,  Walnut  Grove 
Dairy 

Johnson  Bros 

Frank  Jones* 

Lee  Bros.* 

H.  E.  Merrill,  Utopia  Farm  Crom- 

i    well 

25  C.  C.  Plum 

E.  H.  Plum 

E.  J.  Roberts,  Mapleshade  Dairy - 

M.  R.  Rohan,  Mt.  Higby  Farm  .. 

L.  M.  Tucker,  Cedar  Hill  Dairy. 

Fred  Zens 


25 
25 
25 
25 
25 


CO 


29.0 

31.4 
3I.I 
30.3 
28.3 
30.0 

31.4 

30.4 
30.2 

31.0 

30.4 
30.1 

30.4 
30.4 
32.4 

29.6 

26.6 
27.5 

30.2 

30.3 

30.6 

29.4 
29.3 

30.5 
29.7 

28.4 

28.0 

31.4 

31-4 


30.8 

31.1 

30.3 

33-7 

3t-i 

30.3 
30.2 

31.6 

31.0 
29.9 

29.3 
31.3 

30.5 
30.4 
31.6 

31.4 
30.6 

31.5 
31.4 


S 


% 

i.6z 

2.76 
3.26 

2.74 
Z.88 
2.32 
2.72 

2.93 
2.39 

2.99 

2.92 

2.08 

Z.80 

2.08 

3.46 
3.28 

X.95 

I.OO 

2.33 

1.77 

2.42 
2.69 
2.63 

3.09 

2.16 
0.89 

1.83 

2.12 

2.78 


13.36 
13.06 

XX.7? 

14.40 

14.29 
13.92 

12.65 
12.74 

ZZ.62 
ZZ.92 
12.01 
13.61 

12.44 
12.07 

13.72 
12.35 
12.79 
12.17 
12.87 


I 


JS 


% 
8.0Z 

8.56 
8.76 
8.64 
7.98 
8.32 
8.82 

8.43 
8.39 

8.59 
8.72 

8.38 

8.30 

8.38 

8.96 

8.48 

7.45 
7.50 

8.33 
8.07 

8.42 

8.19 

8.33 

8.39 
8.z6 

7.59 

7.73 

8.62 

8.58 


8.66 
8.56 
8.22 
9.30 

8.39 

8.82 

8.45 

8.74 

8.42 
8.22 
7.9X 

8.8c 

8.64 

8.37 

8.82 

8.65 
8.49 

8.57 
8.77 


Fat. 


% 
3.6 
4.2 
4.5 
4.1 

3.9 
4.0 

3.9 
4.5 
4.0 

4.4 
4.2 

3.7 
3.5 
3.7 
4.5 
4.8 

4.5 

3.5 
4.0 

3.7 
4.0 

4.5 
4.3 
4.7 
4.0 

3.3 
4.1 
3.5 
4.2 


4.7 
4.5 
3.5 
5.1 
5.9 
51 
4.2 
4.0 

3.2 

3.7 
4.1 

4.8 

3.8 

3-7 
4.9 
3.7 
4.3 
3.6 
4.1 


tlYC 


Cokw. 


None 


4* 

•  ( 
t« 
tt 
ftt 
«» 

«t 
«  4 
t« 
44 

•  4 
14 
44 

•  4 
»« 
44 
1« 
«l 
4» 
kC 
44 
44 
44 
44 
44 
44 


»4 
44 
44 
44 
44 
44 
44 
44 

4t 
44 
44 
4» 

41 
44 
44 
44 
44 
4* 
44 


Natunl. 

4. 


4. 
44 
44 

•  4 

•  4 
44 
44 
44 
44 
k« 
44 
44 
.4 
4. 

•  4 
44 
44 
4* 
44 
14 
44 
44 
44 
44 
4. 
k4 
4  4 


44 

4* 
4. 

4 

k 

4. 

44 

44 


44 
•  4 
44 
>4 

44 
44 

44 
44 

.4 
44 
44 


♦  Statement  of  driver.     Names  not  marked  with  *  were  given  on  the  cart. 
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Table  II. — Milk   Bought  of  Milkmen — Continued, 


o 

e 
S 


a 
E 

e( 


Dealer. 


13763 


July  20 


13760 

13772 

13771; 
13766 

13770: 

13764. 
13768I 
1 3761] 

13773 
13767 

13769 
13765 


20 
'20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 


New  Britain, 
Chas.  Bahadoorigian,  Stanley 
Quarter* 

E.  A.  Elliott,  No.  16 

F.  J.  Elton.  No.  7 

A.  W.  Hall,  No.  J5 

A.  Hansen,  No.  78,  Kensington*. 
C.  F.Johnson,  No.  34,  Kensington 

Edward  Lundell,  No.  41.. 

I.  J.  Newton,  West  Hartford 

Joe  Shapiro,  No.  8 

Antoni  Switai,  No.  29 

Geo.  Van  Epps,  No.  loi,  Clover- 
dale  Dairy - 

.  H.  Weymouth,  Newington* 

"0.  20 


li 


I4582|july  24 

137811  21 

14590,  24 

14586  24 

14576  24 
13775  21 
14585  24 

14577  24 
14568  21 
137761  21 
13780,  21 
13774  21 
13777  21 
14571I  21 

13785  21 

13778]  21 
14682*  Aug.  I 
I4567july  21 

14572J  24 

145871  24 

13783;  21 


14588 
14570 
14575 

14579 
13779 
14584 
14574 

14583 
13782 
14580 

14569 
14578 
13784 
14573 


New  Haven, 

G.  G.  Allen,  Quinnipiac  ave. 

W.  M.  Andrew,  Orange 

A.  D.  Andrus,  No.  117 

John  J.  Augur,  No.  10 

W.  yC,  Bailey* 

J.  E.  Bishop  &  Sons,  No.  2 

Geo.  J.  Borst,  No.  46 

Wm.  Brennan,  Foxon 

C.  W.  Brock,  Whitneyville 

C.  Carlson  &  Pierson  Co 

Clover  Dairy  Creamery 

Clover  Dairy  Creamery 

D.  Dwyer,  No.  31 

H.  J.  Fabrique,  195  Lenox  st 

H.J.  Fabrique 

J.  Gold.  No.  8 

A.  Golden,  Scranton  &  Day  sts... 

G.  B.  Hall,  No.  137 

J.  R.  Huston,  No.  28 

J.  W.  Johnson,  Pond  Lily  Dairy- 
David  Krall,  ?^o.  30,  28  Dow  St.* 


24  David  Krall,  No.  30,  28  Dow  st.* 

21  W.  H.  Lee,  Fairlea  Farm 

24  H.  G.  Meserole,  No.  96,  East 

Haven 

24  New  England  Dairy 

21  R.  N.  Noble,  1500  Quinnipiac  ave. 

24  L.  C.  Palmer 

24 L.  C.  Palmer,  N0.45 

241  A.  Rice,  Montowese 

2i!C.  W.  Russell,  No.  141  Tyler  City 

24{R.  A.  Scholz,  No.  113 

21IT.  H.  Story,  Cedar  Hill  Dairy 

24  W.  F.  Thompson,  No.  86 

21  Max  Walley,  Washington  ave.*.. 
24  Spring  Glen  Farm,  James  I.  Webb, 

Manager 


>% 

^ 

• 

> 

* 

eg 

Eu: 

s 

0 

w^ 

8 

c 

S.8 

« 

V    M 

« 

•0 

g.« 

5 

"o 

cn 

H 

(A 

Fat. 


24.7 

31.5 
30,8 

31.3 
30.3 
30.5 
31.5 
3I.I 
28.4 
30.8 

30.4 
30.3 
30.5 


28.2 

30.4 
27.5 
29.7 

30.9 
30.8 
29.9 
29.1 
30.8 
26.9 
27.1 

29.9 

29.9 
29.8 

29.0 

28.5 
29.9 
29.8 
31.0 
30.3 
27.4 

31.4 
30.3 

31.9 

28.8 

30.3 
29.6 

30.3 
25.1 
30.2 

27.5 

29.4 

30.5 
30.6 

30.3 


ZO.5O 
12.67 
12.36 
12.50 

12.35 
ZI.6I 
13.82 
12.93 
ZO.92 
12.55 

14.00 

12.35 
ZI.92 


IX.59 

12.05 

".33 

".75 
12.06 

12.15 

IZ.46 

12.03 

ZZ.66 
10.76 
ZO.84 

".93 
12.46 

ZZ.69 

11.62 

11.68 

1X.74 

12.50 

12.64 

12.36 

10.97 

12.77 
13.86 


I 


ZI.72 
12.56 
ZI.9 

11.3 
12.66 

10.37 
12.47 
15.29 
10.92 

Z1.94 
12.42 

1Z.90 


6.90 

8.57 
8.36 

8.70 

8.55 
8.21 
9.02 
8.63 
7.42 
8.75 

8.70 
8.15 
8.22 


8.09 

8.55 

7.43 
8.25 

8.46 

8.55 
8.16 
8.23 
8.46 
7.46 

7.54 

8.33 
8.36 

8.09 

7.82 

8.08 

8.14 

8.50J 

8.54 
8.56 

7.57 

8.97 
8.56 

8.42 
8.36 

8.34 
8.38 

8.46 

6,97 

8.37 
8.19 

8.12 

8.34 

8.72 

8.10 


i 


4.1 
4.0 
3.8 
3.8 

3.4 
4.8 

4.3 
3.5 
3.8 

5.3 
4.2 
3.7 


3.5 
3.5 
3.9 
3.5 
3.6 
3.6 
3.3 
3.8 
3.2 

3.3 
3.3 
3.6 

4.1 
3.6 
3.8 
3.6 
3.6 
4.0 

4.1 
3.8 

3.4 

3.8 
5.3 

3.3 
4.2 
3.6 
3.0 
4.2 

3.4 
4.1 

7.1 
2.8 

3.6 

3-7 

3.8 


Preserva- 
tive. 

Color. 

• 

^one 

Natural. 

(i 
t» 
i( 
It 
»t 
*> 
it 
t« 
({ 

t4 

•  4 
«» 
41 
t  . 
4i 
4t 
44 
k4 

*  • 
41 


Formal- 
dehyde 
None 


t4 

44 
44 
44 
44 
4  4, 
4« 
44 
44 
44 
41 
4< 

4  4 


44 
44 
44 


44 
44 
44 
14 
44 
44 
44 
44 
44 
44 
4. 
4t 
44 
4t 
k4 
44 
«4 
44 
44 
4« 

44 
44 
44 

44 

44 
»l 
44 
14 
44 
1 1 
44 
44 
4« 
44 

«  4 


*  Statement  of  driver.     Names  not  marked  with  *  were  given  on  the  cart. 

8 


114       CONNECTICUT  EXPERIMENT  STATION   REPORT,    I905- 

Table  II. — Milk   Bought  of  Milkmen — Continued. 


1462 1  July  2 

14631 

14638 


14637 
14625 

14635 
14626 

14634 
14629 

14633 
14624 
14627 
14628 
14620 
14636 

14630; 
14622 

14632 
14623 


2 

2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


i3740 

137411 
13739 
13742 

13743 


July  18 

18 
18 
18 

18 


14643 
14644 

14648 

14645 
14640 

' 14650 
14646 
14641 
14642 

14639 
14647 
14649 

14651 


14715 


New  London, 

J.  Ackerman* 

Frank  Alexander* 

L.    H.    Beck  with,    Stony   Brook 

Dairy - — 

W.  H.  Benham,  Riverside  Dairy. 

Woodbury  Bush* 

C.  W.  Campbell 

John  Carlton,  Millstone  Farm*  .. 

H.  G.  Champion,  Waterford 

David  Coffey* 

F.  L.  Dimock* 

T.  H.  Hanney,  Waterford 

H.  C.  Lamphere 

Newbury's  Dairy 

Oakland  Farm 

Leon  St.  Germain,  Cohanzie  st... 
Frank  Seilvier* 

G.  Snelitzkie* 

H.  T.  Squire,  Ocean  ave 

Julius  Watrous* 


Norwalk. 
Mrs.   E.  R.   Aiken,   Silver  Mine 

Dairy 

David  Jenks* 

R.  Loudon,  Sear  Hill  Dairy 

C.  Ruscoe,  No.  10,  Maple  Grove 

Dairy 

G.  J.  Shaller,  Comstock  Hill  Dairy 


Norwich, 

July  28  H.  Burnham* 

28  J.  H.  Butler,  Norwich  Town*  ... 

28  H.  F.  Davis* 

28W.  S.  DeWolf* 

28  G.  A.  Tenks,  Preston* 

28iH.  L.  Kenney* — 

28  F.  K.  Kingsley* 

Fred  Palmer* 

John  Peckham* -.. 

G.  T.  Rogers* 

John  Rogers* 

Ransom  Sholcs* 

Lewis  Smith* 


28 
28 
28 
28 
28 
28 


Aug.  29 


13745  July  18 

I3732I  18 

13733  18 
13735  18 

13734  18 
13744  18 

13736;  18 


South  Glastonbury, 
James  Reed* 


South  Norwalk, 

G.  W.  Guyer,  Compo  Dairy 

Chas.  H.  fiawxhurst 

Chas.  H.  Hawxhurst,  No.  9 

Chas.  E.  Hoyt 

W.  D.  Keeler,  Ridgewood  Farm. 
F.  R.  Waters,  White  Oak  Dairy.. 
Webb    &    Jackson,   Model   Milk 

Dairy 


Cob, 


3^9, 
26.1 


30.3 

12.57 

28.7 

12.49 

31.4 

13.60 

31.4 

12.97 

3I.I 

12.00 

31.6 

14.36 

30.4 

13.52 

30.5 

ZI.9Z 

29.8 

13.26 

30.5 

13.00 

30.6 

14.06 

27.Q 

ZZ.29 

30.6 

13.10 

27.1 

12.14 

29.7 

13.95 

3I.I 

13.49 

31.2 

12.93 

Natural 


30.4 

26.5 

30.8 

31.4 
31.5 


27.4 
31.3 
29.0 

31.9 
31.2 

30.3 
29.9 

27.3 
26.6 

31.3, 

30,3' 

25.9! 
30.0 


29.8 

25.4: 
3O.4I 
27.6 

27.3 
31.5 


14.35 

10.37 

13.00 

12.70 
13.47 


11.46 

15.54 
12.36 

13.47 
12.33 

12.60 

12.43 
13.51 
ZZ.62 
ZZ.4Z 

13.17 
ZZ.23 

13.80 


28.8      12.48 


zz,74 

10.59 

12.23 

ZZ.46 
I3.t6 
12.51 


31.8    12.71 


!-37 
8.Z9 

9.00 

8.87 

8.70 

9.06 

8.72 

8.3Z 

8.56 

8.80 

8.86 
7.69 

8.60 


4.2 

4.3 
4.6 

4.1 

3.3 
5.3 
4.8 
3.6 

4.7 
4.2 
5.2 
3.6 
4.5 


7.54  4.6 
8.75;  5.2 
8.69'  4.8 
8.83   4.1 


8.75 
7.07 
8.50 

8.70 
8.57 


7.96 

in 

9.17 

8.53 
8.50 

8.33 

8.ZZ 
7.42 
8.51 
8.67 

7.23 
8.50 


8.48 


8.Z4 
7.09 

8.43 
7.76 

7.76 

8.81 

8.91 


5.6 
3.3 
4.5 

4.0 
4.9 


3.5 
6.2 

4.2 

4.3 
3.8 
4.1 
4.1 
5.4 
4.2 
2.9 

4.5 
4.0 

5.3 


4.0 


3.6 

3.5 
3.8 

3.7 
5.4 
3.7 

3.8 


4t 
«• 


4i 
Ci 


«« 


4. 

it. 


!      •« 


«4 


4* 
4. 


*« 
ft* 
44 


t« 
4« 


it 

it 
«ft 

44 
44 
44 
44 
•  4 
44 
41 
44 
44 
44 


t( 


44 
44 
44 
44 
4* 
44 

41 


44 

4> 
4. 


4i 

•  1 
44 

44 

•  * 

•  4 

44 
«• 


*  Statement  of  driver.     Names  not  marked  with  *  were  given  on  the  cart. 
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Table  II. — Milk  Bought  of  Milkmen — Concluded, 


e 

c 
o 

CA 


3 

a 
8 

CA 


13696  July 

13687 

13688 


1370a 
13689 

13692 

13698 
1 3701 

13697 

13699 
13695 
13694 

13693 
13690 

13700 
1 3691 


13752  July 
:3758 
^3747 
3746 
[3756 
3755 
3757 
:3753; 
:375i| 
3750, 
13748 
3754; 


13 

13 

13 

13 
13 

13 

13 
13 

13 

13 
13 
13 

13 
13 

13 

13 


[4610  July 

[4611J 

[4614! 

[4613; 
[4612 
[4615 
[4616! 

14617 

[4619 
[4618 


19 
19 
19 

19 
19 
19 
19 
19 
19 
19 
19 


26 

26 
26 
26 
26 
26 
26 
26 

26 
26 


Dealer. 


i 


Stamford, 

J.  H.  Bedell,  No.  109,  Long  Ridge 
Dairy 

J.  H.  Bedell,  No.  110,  Long  Ridge 
Dairy 

J.  H.  Bedell,  No.  11 1,  Long  Ridge 
Dairy 

Bouton's,  No.  119 

L.  Burriesce,  No.  125,  Talmadge 
Hill 

G.  C.  Chard,  No.  114,  Riverbank 
Dairy .--. 

Consolidated  Milk  and  Cream  Co. 

H.  L  Dann,  No.  133,  Mt.  Pleasant 
Dairy - 

H.  L  Dann,  No.  134,  Mt.  Pleasant 
Dairy 

Noroton  Dairy,  No.  118 

Rock  Hill  Dairy,  No.  105 

Darius  Sarr,  No.  145,  Hillcrest 
Dairy 

Stanley  Thompkins,  No.  122* 

W.  F.  Waterbury,  No.  103,  Maple- 
hurst  Dairy 

Emmet  L.  Weed,  No.  116,  Spring- 
dale  Dai^ 

Westover  Dairy,  No.  113,  H.  L. 
Palmer,  Supt. '. 


Waterbury, 

James  Bergen* 

Cashman  Bros.,  Watertown 

F.  P.  Clough,  Meadow  Farm 

T.  B.  Eggleston,  Bucks  Hill  Road 
L  K.J 

i.  W.  Laughlin,  Watertown 
laple  Hill  Dairy,  No.  22 

W.  Messick,  No.  62 

W.  J.  Munson,  Watertown  Road. 

Jos.  Nagle* 

F*.  C.  Porter* 

G.  S.  Van  Atta,  No.  23 

Willimantic, 

Brindamour  Bros 

C.  A.  Hawkins,  Cloverdale  Dairy 

C.  H.  Hoxie 

G.  A.  Jacobs  ..^ 

G.  W.  Rappelye,  Phelps  Crossing 

F.  Rosebrooks 

L  H.  Stanton* 

J.    H.    Stearns,    Mountain  Milk 

Farm 

V.  D.  Stearns,  Evergreen  Dairy.. 
Chas.  Young* 


29.0 
28.2 

27.3 
28.2 

23.2 

30.6 
31.0 

30.8 

30.9 
3L5 
31.5 

30.3 
30.3 

31.7 
28.8 

30.9 


29.8 
30.1 

30.4 
26.7 
30.8 
28.9 
29.0 
29.2 

30.5 

27.8 

27.8 
27.1 


31.9 
30.8 

28.0 

30.8 

29.8 

30.0 

30.0 

31.3 
31.1 
31.5 


1 

1 

SoUds  not  fat. 

• 

Fat. 

Pre9erya> 
tive. 

Color. 

i 

% 

t 

XX.93 

8.03 

3.9 

None 

Natural. 

XX.74 

7.84 

3.9 

It 

II 

X0.4X 

7.51 

2.9 

13.54 

7.94 

5.6 

8.26 

6.x6 

2.x 

12.56 

8.36 

4.2 

12.50 

8.60 

3.9 

12.59 

8.49 

4.1 

12.77 

8.57 

4.2 

12.70 

8.80 

3.9 

13.38 

8.98 

4.4 

12.73 

8.48 

4.3 

12.58 

4.1 

13.03 

8.85 

4.2 

X0.87 

7-77 

3-x 

XX. 89 

8.59 

3.3 

12.33 

8.23 

4.1 

12.28 

8.58 

3.7 

12.05 

8.35 

3.7 

X0.62 

i-ii 

3.2 

XX.68 

3.4 

12.01 

7.81 

4.2 

XX.90 

7.90 

4.0 

XX.X3 

7.93 

3.2 

12.51 

8.51 

4.0 

X0.5X 

7.51 

3.0 

X0.42 

7.42 

3.0 

** 

XO.23 

7.23 

3.0 

13.07 

8.77 

4.3 

X1.79 

8. 19 

3.6 

13.00 

8. 10 

4.9 

13.57 

8.77 

4.8 

12.83 

8.33 

4.5 

13.38 

8.68 

4.7 

13.29 

8.69 

4.6 

12.50 

8.60 

3.9 

12.92 

8.82 

4.1 

15.50 

9.40 

6.1 

*  Statement  of  driver.     Names  not  marked  with  *  were  given  on  the  cart. 
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CONDENSED  MILK. 

A  sample  of  condensed  milk,  sold  in  bulk  (No.  13839),  was 
analyzed  at  the  request  of  the  New  England  Dairy  Co.,  New 
Haven,  with  the  following  results: 

In  the  original  In  the  milk 

■ample.  aolida. 

SJ  % 

Ash  175  SQi 

Protein    7.96  26^ 

Milk  sugar  15.04  50.79 

Fat 4.86  1641 

Milk  solids  29.61  100.00 

Cane  sugar 42.75 

Water  27.64 


100.00 


The  low  percentage  of  fat  in  the  milk  solids  shows  that  the 
product  was  made  from  skimmed  milk.  According  to  the 
United  States  standards,  the  milk  solids  of  sweetened  condensed 
milk  should  contain  not  less  than  25  per  cent,  of  fat,  whereas 
the  sample  in  question  contained  but  16.41  per  cent. 

CREAM, 

Two  samples  collected  by  the  Dairy  Commissioner,  one  by 
L.  C.  Root,  milk  inspector,  Stamford,  and  twenty-two  by  con- 
sumers and  dealers  have  been  examined.  The  amount  of  fat  in 
them  ranged  from  13.0  to  49.89  per  cent.  One  of  the  samples 
sent  by  a  retail  dealer  contained  boric  acid. 

STERILINE. 

This  product,  analyzed  at  the  request  of  the  Dairy  Com- 
missioner, appears  to  be  condensed  separator  skim  milk  to 
which  gelatin  has  been  added.    The  results  of  the  analysis 

follow : 

% 

Casein,  albumen  and  gelatin  (NX  6.37) . .  ^ 8.92 

Ash   2.16 

Fat  trace 

Sugar  by  difference 14.17 

« 

Total  solids  25.25 
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EVAPORATED  CREAM. 

This  product,  although  known  commercially  as  evaporated 
cream,  is  (a^  is  usually  stated  on  the  label)  unsweetened  con- 
densed milk. 

Two  samples  sent  by  Henry  D.  Lewis,  New  Haven,  have 
been  examined: 

13426.  Top  Notch  Evaporated  Cream,  Van  Camp  Con- 
densed Milk  Co.,  Effingham,  111.  Contains  28.63  per  cent,  of 
total  solids  and  7.10  per  cenf.  of  fat.    Not  found  adulterated. 

13427.  Borden's  Peerless  Evaporated  Cream,  Borden's 
Condensed  Milk  Co.,  New  York.  Contains  29.03  per  cent,  of 
total  solids  and  7.55  per  cent  of  fat.    Not  found  adulterated. 

The  words  "Evaporated  Cream,"  without  explanation,  on 
the  label  are  misleading,  and  such  goods  are  misbranded  within 
the  meaning  of  the  state  law. 

LARD. 

Lard  according  to  the  United  States  standards  "is  the 
rendered  fresh  fat  from  slaughtered,  healthy  hogs,  is  free  from 
rancidity,  and  contains  not  more  than  one  per  cent,  of  sub- 
stances, other  than  fatty  acids,  not  fat,  necessarily  incorporated 
therewith  in  the  process  of  rendering."  Compound  lard  is  a 
mixture  of  cotton  seed  oil  with  enough  stearin  to  give  it  the 
requisite  degree  of  solidity  and  a  small  amount  of  real  lard. 
Lard  stearin  (the  residue  left  after  expressing  lard  oil),  cotton 
seed  stearin  (obtained  in  the  manufacture  of  "Winter"  cotton 
seed  oil),  or,  rarely,  paraffine,  may  be  used  in  place  of  beef 
stearin. 

Although  compound  lard  is  xnade  according  to  different 
formulas  to  meet  the  requirements  of  different  markets,  the 
product  almost  invariably  contains  more  cotton  seed  oil  than 
all  the  other  ingredients  taken  together.  Real  lard  is  a  minor 
constituent. 

During  the  year,  seventy-one  samples,  bought  for  lard  by  the 
station  agent  from  grocers  and  butchers,  have  been  examined. 
Of  these  twenty-four  were  compound  lard  and  therefore  were 
classed  as  adulterated  (Table  HI).  Of  twenty-two  samples, 
later  submitted  by  the  Dairy  Commissioner,  four  were  pure 
lard,  six  were  compound  lard  sold  for  pure  lard  and  twelve 
were  marked  "compound." 
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Table  III. — Adulterated  Lard. 


13487 


13531 


13649 


13585 


1 362 1 
13622 


13558 
13555 
13559 


13641 


13561 


13599 
13603 


13525 


13517 
13519 
13521 


13506 
13511 


13620 


13541 

13539 
13542 

13549 


Sold  in  bulk. 
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Dealer. 


Bridgeport, 
Centennial  Tea  Co.,  1688  Main  st. 

Danbury, 
City  Grocery,  147  Main  st 


«  a  c 
u  o  « 
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Derby, 
The  New  York  Grocery  Co.,  217  Main  st 

Hartford, 
Citizen's  Grocery  &.  Provision  Co.,  267  Main  st. 

Meriden, 

M.  W.  Booth,  41  E.  Main  st 

Meriden  Tea  &  Coffee  Co.,  77  E.  Main  st 


Middleiown, 
York  State  Butter  Store,  O.  H.  Cone,  262  Main  st. 

Middletown  Cash  Grocery,  354  Main  st 

Middletown  Cash  Grocery,  354  Main  st 


Naugatuck, 
The  Union  Supply  Co.,  Main  st. 


New  Britain, 
Public  Market,  371  Main  st. 


New  Haven, 
New  Haven  Provision  Store,  384  Grand  ave. 
Union  Supply  Co. ,  442  State  st 


8 

6 

10 


ID 
10 


10 
10 
II 


13 

8 

10 

13 


Norwatk, 
New  York  Grocery  Co.,  35-37  Main  st 

South  Norwalk, 

Lorenzo  Dibble,  13  N.  Washington  ave 

New  York  Grocery  Co.,  118  E.  Washington  ave. 
United  Grocery  Co.,  22  N.  Washington  ave 

Stamford, 

O.  S.  Brown,  54  Park  Row 

Empire  State  Tea  Co.,  303  Main  st 


Wallingford, 
Laden  Bros.,  104  Center  st. 


Waterbury, 

Boston  Butter  House,  147  S.  Main  st 

McCarthy's,  671  Broadway  and  £.  Main  st. 

Public  Market,  161-163  S.  Main  st 

John  Tato,  366  W.  Main  st -'. 


10 

9 

10 


10 
to 


TO 


10 
10 
10 
10 
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Of  the  sixty-two  samples  examined,  thirty-two  were  pur- 
chased of  grocers  and  thirty  of  druggists. 

Although  all  the  samples  were  bought  for  olive  oil,  thirteen 
sold  by  grocers  were  marked  "Salad  Oil,"  "Nut  Oil,"  etc.,  and 
therefore  are  technically  "compounds"  and  are  separately 
tabulated.  (Table  V.)  In  all  cases  these  salad  oils  were 
wholly  or  in  large  part  cotton  seed  oil. 

All  the  samples  found  to  be  adulterated,  nine  in  number,  were 
purchased  of  druggists  in  ordinary  medicine  vials  and  were 
distinctly  labelled  olive  oil  (Table  IV).  The  adulteration  in 
eight  of  the  samples  was  cotton  seed  oil,  and  in  one  sample, 
sesame  oil. 

A  summary  of  the  samples  examined  follows: 


From 
Grocers. 


Not  found  adulterated 19 

Adulterated  o 

Marked  "Salad  Oil,"  "Nut  Oil,"  etc    13 


From 
Druggists. 

21 

9 
O 


Total. 

9 

13 


32  30  62 

Table  IV. — Adulterated  Olive  Oil. 


o 

e 
o 


12648 
12646 
12672 
12638 

12676 
12958 
12952 


Dealer. 


Z2668 
12630 


Adulterated  with  Cotton 

Seed  Oil, 
Sold  in  druggist's  vial. 


*t 


t* 


it 


*t 


ti 


Adulterated  with  Sesame 

Oil, 
Sold  in  druggist's  vial. 


Dealer. 


t( 


t* 


ii 


Bridgeport:   Hartigan's  Pharmacy, 

1299  Main  st 

Washington  Park  Pharmacy, 

£.  Main  st.  and  Barnum  ave.  . 
Hartford:  L.  G.  Harris,  Park  and 

Wadsworth  sts 

New  Haven  :  Hull's  Corner- Drug 

Store,  Howard  and  Congress 

ave, 

New  London  :  Taylor's  Pharmacy, 

239  State  st 

Torrington  .*  C.  H.  Dougal,  95  Main 

street 

Waterbury :  John   Moore,  563   E. 

Main  st 


Meriden:  F.  M.  Kibbe  &  Co.,  40 
W.  Main  st 

New  Haven:  S.  L.  Salisbury,  6 
Grand  ave 


u  0  « 


15 
20 
20 

15 
20 

.20 


•8 

5 


•Hi 
O 


I 


4 
4 
4 

4 
4 
4 
4 


20 


20 


4 
4 


I20       CONNECTICUT  EXPERIMENT  STATION   REPORT,    I905. 

Table  V. — "  Salad  Oil,"    consisting   of,  or    containing, 

Cotton  Seed  Oil. 


12666  G.  Campanini,  Livorno,  Italia. 

Huile  Salad,  Medaille  D'Or 
12636  E.   Loubon,   Nice.      Extra 

Superfine  Purest  Salad  Oil 

12632  Midas    Fr^res,    Bordeaux. 

Huile  d'Salad 

12634  Antonio  Fava,  Nice.     Huile 

de  Salad,  d'Aix 

12631  E.  Loubon.  Superfine  Huile 
Salad 

12635  Union  Oil  Co.,  Providence, 

R.  I.      Providence   Pure 
Salad  Oil 

12633  E.   Loubon,   Nice.      Huile 

d'Salad 

12656  San  Bernadino  Salad  Oil.  H. 
J.  Voss,  Agent .. 

12652  M.   K.  J.   &  Fils.      Huile 
Sup^rieure 

12654  M.  Schoenberg  &  Co..  N.  Y. 
White  Label  Pure  Califor- 
nia Salad  Oil 


Meriden  :  H.  E.  Bushnell,  75 
W.  Main  st 

New  Haven :    S.  S.  Adams, 

609  Howard  ave 

Atlantic  &  Pacific  Tea  Co., 
State  st 

C.  F.  Curtis,  932  State  st... 

A.  H.  Duhan,  1134  State  st. 

3  G's  Cash  Store,  Edwards 

and  Nash  sts 

A.    H.   Waterbur3%   250 

Grand  ave.. .. 

Norwalk .-  N.  Y.  Grocerj'  Co., 

35  Main  st 

Stamford:  H.  Newstad  & 
Co.,  35  Pacific  st 

H.   Newstad   &   Co.,   35 
Pacific  St. 


25 
10 

10 

10 

10 

10 
10 
10 
10 


16 

6 

9 

5 
6 

5 
6 

10 

6 


NUT  OIL. 

In  Europe  the  oils  expressed  from  the  walnut,  and  other  nuts 
are  used  as  salad  oils.  The  term  nut  oil  is  also  loosely  applied 
to  various  other  edible  oils. 

The  following  three  samples  labelled  "Nuss-Oel,"  purchased 
by  the  station  agent,  were  found  to  contain  large  percentages 
of  cotton  seed  oil. 

No.  12644.  Nuss-Oel,  bought  of  G.  Englehardt,  599  East 
Main  St.,  Bridgeport.    Contains  cotton  seed  oil. 

No.  12641.  Excelsior  Nuss-Oel,  C.  W.  Walter,  Lauterbach 
a/  Harz,  bought  of  A.  Felberg,  222  Congress  Ave.,  New 
Haven.    Contains  cotton  seed  oil. 

No.  12650.  Blank's  Deutsches  Importirtes  Nuss-Oel,  Suc- 
cessor to  Licht,  56  Cedar  St.,  Brooklyn,  N.  Y.,  bought  of 
Plochin's  Delicatessen,  367  Congress  Ave.,  New  Haven.  Con- 
tains cotton  seed  oil. 
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CORN  OIL. 

This  oil  is  expressed  from  the  germs  of  Indian  com.  A 
sample  purporting  to  be  com  oil  submitted  by  S.  S.  Thompson, 
New  Haven,  was  found  to  contain  cotton  seed  oil  and,  probably, 
other  foreign  oils.  Refraction  at  15.5°  C,  72.5 ;  specific  grav- 
ity at  15.5°  C,  0.920;  Halphen  test,  deep  red. 

COFFEE. 

Forty  three  samples  of  ground  coffee  collected  by  the  station 
have  been  examined,  of  which  eighteen  were  adulterated 
(Table  VI),  and  two  were  marked  "compound."  Numerous 
brands  of  coffee  which  during  previous  years  have  been  found 
to  be  pure,  were  not  collected  by  the  agent. 

All  the  adulterated  samples,  with  one  exception,  were  sold 
in  bulk  and  ten  were  purchased  from  branches  of  the  same 
retail  house.  Eleven  were  adulterated  with  chicory  and  a 
material  made  from  wheat  middlings  resembling  ground  coffee 
("imitation  coffee"),  two  with  chicory  and  peas,  one  with 
chicory,  peas  and  a  roasted  cereal,  and  four  with  chicory  alone. 

The  samples  marked  "compound"  were  as  follows: 

12716.  "Combination  coffee,"  bought  of  A.  M.  Stacy,  123 
State  St.,  New  London,  price  25^  per  pound.  Contains 
chicory  and  peas. 

13473.  Sold  in  bulk.  Stamped  compound.  Standard  Tea 
House,  J.  H.  McGuire,  1019  Main  St.,  Hartford.  Contains 
chicory,  peas  and  cereal. 

The  following  sample  of  coffee  substitute  was  examined : 

11525.  Johan  Hoff's  Malt  Coffee,  Continental  Mfg.  &  Dis. 
Co.,  N.  Y.,  bought  of  Wm.  E.  Ford,  511  State  St.,  New  Haven. 
Contained  malt  and  chicory. 

Eight  samples  of  coffee  were  submitted  by  the  Dairy  Com- 
missioner, of  which  one  was  adulterated  and  three  were  marked 

compound. 
Three  samples  sent  by  individuals  were  all  found  to  be  pure. 
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Table  VI. — Adulterated  Ground  Coffee. 


o 

e 
o 

•mm 

te 
*d 

tn 


12727 
13645 


II52I 
II5I9 
1*3462 
II522 
I346I 

1 1524 
13460 

II529 
11537 

13467 

II528 
13466 


Brand. 


Sold  in  bulk 

44     II    tl 


Scheuer's  Gold   Medal 

Coffee 

Sold  in  bulk 


It 


(I 


li 


It 


12720 

13476 
12706 

13468 


Sold  in  bulk. 


II  II  ti 


il  II         II 


II  II  il 


II  II         it 


Sold  in  bulk. 


It      II     II 


It      It     II 


Sold  in  bulk 


Dealer. 


£     ; 


Ansonia. 
Walsh  Bros. .  246  Main  st. 
Walsh  Bros.,  246  Main  st. 

Bridgeport, 

S.  Scheuer,  52  Cannon  st. 
The   Village   Store    Co., 

746  £.  Main  st 

The   Village   Store   Co., 

746  E.  Main  st 

The   Village    Store   Co., 

1624  Main  st 

The   Village    Store   Co., 

1624  Main  st.  .  . . . 

The   Village   Store    Co., 

244  State  st 

The   Village   Store    Co., 

244  State  st 

Danbury, 
The   Danbury  Grocery 

Co..  Main  st 

The  Great  Atlantic  & 

Pacific  Tea  Co.,  163 

Main  st 

The  Great  Atlantic   & 

Pacific  Tea  Co.,  163 

Main  st 

The   Village    Store    Co., 

238  Main  st 

The'  Village    Store    Co., 

238  Main  st 


Aduheranti 


25 
25 


Chicory,  peas. 


II 


41 


30    Chicory. 

25    Chicory,  imitation  coffee.* 

35 


14 


Hartford, 
Buckley  &  Reardon,  55Q 

Main  st 

Buckley  &  Reardon,  559 

Main  st 

}.  H.  McGuire,  1019  Main 

street 

Waterbury, 
J.  F.  Phelan,  42  E.  Main 
street 


25 
25 
25 
25 

25 

25 

25 
25 
25 

25 

25 
25 

25 


(I 


tl 


It 


II 


Chicory. 

Chicory,  imitation  coffee.* 


41 


It 


It 


tt 


14 


Chicory,  imitation  coffct  * 

Chicory. 

Chicory,  peas,  cereal. 

Chicory. 


*  Brown  lumps  made  from  wheat  middlings  to  resemble  coarsely  crushed  roasted  coficc 
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SPICES. 

Examinations  have  been  made  of  159  samples  of  ground 
spices,  collected  by  the  station,  of  which  22  were  found 
adulterated  or  below  standard.  Particulars  with  regard  to 
the  adulterated  samples  are  given  in  Table  VII;  a  summary 
of  all  the  results  follows : 


Number  of  samples 

not  found 

adulterated. 

Number  of  samples 

adulterated  or 

below  standard. 

Foreign  Matter. 

Mustard 

Black  Pepper 

White  Pepper 

Cayenne. .- 

64 

28 

3 
2 

I 

2 

2 

35 

9 

7 

I 

I 
I 
3 

• 

Turmeric,  wh^at  product,  maize 
product,  rice  product. 

Cocoanut  shells,  maize  product, 
wheat  product,  olive  stones, 
cayenne,  excess  of  ash. 

Maize  product. 

Maize  product,  excess  of  ash. 

Cocoanut  shells,  excess  of  ash. 

Clove  stems,  excess  of  ash. 

Cinnamon 

Cloves 

Allspice  -- 

Ginger  

Two  of  the  samples  of  black  pepper  contained  high  per- 
centages of  ash  indicating  either  that  they  were  adulterated 
with  pepper  shells  (the  by-product  from  the  preparation  of 
white  pepper),  or  else  were  contaminated  with  an  undue 
amount  of  dirt. 

Of  ten  samples  of  spices  sent  by  the  Dairy  Commissioner 
six  were  adulterated  and  two  were  marked  compound. 

Five  samples  were  sent  by  consumers,  of  which  four  were 
pure  and  one,  a  sample  of  black  pepper,  was  grossly  adulterated 
with  a  wheat  product,  a  maize  product,  and  charcoal. 

PREPARED  MUSTARD. 

This  product,  also  known  as  German  mustard,  French  mus- 
tard, and  mustard  paste,  is  prepared  from  ground  mustard 
seed,  or  mustard  flour  (ground  mustard  seed  freed  from  hulls), 
salt,  spices,  and  vinegar. 

Common  admixtures  are  starchy  matter  (wheat  flour,  com 
flour,  etc.),  mustard  hulls  (a  by-product  from  the  manufacture 
of  mustard  flour),  sugar,  chemical  preservatives,  and  artificial 
colors. 

Twenty-eight  brands  found  on  sale  in  Connecticut  have  been 
examined.    The    names    of    the    manufacturers    and    dealers 
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together  with  the  results  of  tests  for  preservatives,  colors  and 
cereal  starch  are  given  in  Table  VIII.  Statements  as  to  the 
nature  or  composition  of  twelve  of  the  brands  taken  from  the 
tables  are  appended  as  foot  notes. 

From  the  table  it  appears  that  thirteen  brands  contained 
cereal  starchy  matter,  four  contained  salicylic  acid,  and  twenty- 
five  were  colored. 

The  color  of  eleven  samples  was  due  to  turmeric,  but  as 
this  root  is  valuable  as  a  spice  its  use  in  prepared  mustard  is 
legitimate.  Coal-tar  dyes,  belonging  either  to  the  nitro-colors 
or  azo-colors  ("tropeolins"),  were  detected  in  fourteen  samples. 

Analyses  of  the  samples  free  from  cereal  starch  are  given  in  Tabl«  IX, 
and  of  those  containing  considerable  amounts  of  this  admixture,  in 
Table  X.  The  analyses  are  calculated  not  only  to  the  material  as  sold, 
but  also  to  the  dry,  fat-  and  salt-free  material.  Following  the  latter 
figures  in  Table  IX  are  given  the  maxima,  minima,  and  average  results 
of  Leach's  analyses  of  six  samples  of  ground  whole  mustard  seed 

From  Table  IX  it  appears  that  the  percentages  of  ash,  crude  fiber,  and 
crude  starch  in  the  dry,  fat-  and  salt-free  material  are  usually  higher,  and 
of  protein  lower,  than  in  ground  mustard  seed,  but  most  of  these  dif- 
ferences can  be  explained  by  the  presence  of  spices,  especially  those 
rich  in  starch,  such  as  turmeric  and  black  pepper.  The  high  per  cent 
of  crude  fiber  in  No.  12699  is  quite  probably  due  to  an  excess  of  mustard 
hulls,  and  the  higher  per  cent,  of  crude  starch  may  also  be  due  to  the 
action  of  the  acid  on  these  hulls.  The  presence  of  added  sugar  would, 
of  course,  raise  the  per  cent,  of  crude  starch. 

From  these  results  it  appears  that  the  dry,  fat-  and  salt- free  material 
of  a  mixture  of  ground  mustard  seed,  salt,  vinegar,  and  spices  ought  not 
to  contain  more  than  24  per  cent,  of  crude  starch  or  12  per  cent  of 
crude  fiber,  or  less  than  35  per  cent,  of  protein. 

The  methods  of  analysis  employed  will  be  described  in  the  Proceedings 
of  the  Association  of  OfHcial  Agricultural  Chemists  for  1905. 

CREAM  TARTAR. 

Only  one  sample  of  eighteen  examined  was  fotmd  to  be 
adulterated.  The  description  and  analysis  of  this  adulterated 
sample  follows: 

13591.  "Star  Brand  Pulverized  Cream  Tartar,  Extra  Fine, 
J.  S.  Brockway  &  Co.,  213  State  St.,  Boston.  Warranted  quarter 
pound  full  weight  and  guaranteed  as  to  quality  and  streng^." 
Bought  of  Joseph  Connor  &  Son,  72  Water  St.,  Norwich.  Price 
10  cts.  per  quarter  pound  package.  Adulterated  with  acid 
phosphate  of  lime,  alum,  plaster,  and  starch.     See  page  131. 
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EXAMINATIONS  OF  VANILLA  EXTRACT.  I3I 


Analysis. 

Sulphuric  acid   27.51 

Phosphoric  acid     8.83 

Lime    12.16 

Alumina    4.95 

Starch  and  other  substances 46.55 


loaoo 

HORSE  RADISH. 

A  sample  labelled:  "Pure  Horse  Radish.  Guaranteed 
Strictly  Pure.  Put  up  by  Richard  Zastrow,  New  Haven,  Conn." 
was  found  to  contain  maize  starch. 

VANILLA    EXTRACT. 

Standard  vanilla  extract  of  the  United  States  Pharmacopoeia 
is  prepared  from  vanilla  beans,  cane  sugar,  and  dilute  alcohol, 
100  grams  of  the  beans  being  used  for  each  looo  cc.  of  the 
extract. 

The  common  adulterants  of  vanilla  extract  are  tonka  bean 
extract,  artificial  vanillin,  artificial  coumarin,  carmel,  and  coal- 
tar  colors.  Artificial  vanillin  is  identical  with  the  chief  flavoring 
principle  of  the  vanilla  bean,  but  the  extract  made  from  this 
substance  lacks  the  true  flavor  of  genuine  vanilla  extract,  owing 
to  the  absence  of  other  substances,  which  cannot  be  success- 
fully imitated.  At  the  present  time  vanillin,  itself  an  adulterant, 
is  adulterated  with  acetanilid  (antif ebrine) ,  which  not  only  is 
worthless  for  flavoring  but  is  injurious  to  health.  Tonka  beans 
are  much  cheaper  than  vanilla  beans  and  have  a  ranker  flavor 
due  to  coumarin,  which  is  also  prepared  artificially  for  use  in 
extracts. 

Eighty-seven  samples  of  vanilla  extract  have  been  examined, 
of  which  twenty-five  were  not  found  adulterated,  forty-seven 
were  variously  adulterated,  and  fifteen  were  labelled  compound.* 

The  adulterated  samples  are  described  in  Table  XL  Cou- 
marin was  present  in  thirty-nine  samples   and  acetanilid   in 


*  The  method  employed  for  the  determination  of  vanillin,  coumarin 
and  aoetsinilid  is  that  described  by  Winton  and  Bailey:  Journ.  Amer. 
Chem.  Soc,  1905,  27,  719;  the  other  methods  are  those  given  by  Winton 
and  Silverman;  Rep.  of  this  Station,  1901,  154;  Joum.  Amer.  Chem. 
Soc,  1902,  24,  112& 
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Table  XI. — Adulterated  Extract 


Station 

No. 


12798 

12799 

12800 
I2612 

X2603 
12606 

12605 

12857 
I2781 
12785 
12854 
I289I 
12890 
12803 

12804 
1 2801 

12903 

12900 
129IO 

12907 

12929 

12930 

I28II 

1 28 10 

12814 
12806 

12599 
12968 

13442 
12969 


Brand. 


Dealer. 


Eureka  Mfg.  Co.,  Hartford,  Conn._ 

The  Twentieth  Century  Extract  Co., 

Hartford,  Conn 

Walsh  Bros.,  Ansonia,  Conn 

Sold  in  druggist's  vial 

Victor  Mfg.  Co.,  Hartford,  Conn... 
The  Twentieth  Century  Extract  Co. , 

Hartford,  Conn _. 

Good  Value  Extract  Co.,  New  York, 

Good  Value « 

Sold  in  druggist's  vial   

Baldwin  &  MacDonald,   Danbury, 
Conn 

The   Union  Pacific  Tea  Co.,  New 

York,  Sovereign - 

Sold  in  druggist's  vial   

Aetna  Mfg.  Co.,  Hartford,  Conn.  -_ 

J.   T.    Robertson,  Hartford,  Conn., 
Robertson's 

H.  M.  Grant,  Meriden^  Conn.,  Elite 


Ansonia  :  P.   W.  Forgarly,  13  High 
street 

Peoples  Grocery  Co.,  138  Main  si. 

Walsh  Bros.,  246  Main  st 

Bridgeport :    Dupee's   Pharmacy,  59 

Fairfield  ave 

E.  L.  Sullivan,  1142  £.  Main  st... 
The  Logan  Bros.  Co.,  410 £.  Main 

street 

W.  L.  Woolf  ram,  looi  E.  Main  st. 
Bristol:  Merriman  Bros.,  149 Main 

street 

Danbury:  Baldwin  &  MacDonald. 

256  Main  st 

Union  Pacific  Tea  Co.,  253  Main 
street 
Hartford  :  ' T.  J .'  Blake,"  Jr. ,"  Alba'nj 

ave.,  and  East  st 

Brown,  Thompson  &  Co.,   Main 
street _ 

S.  B.  Cowles,  156  Albany  ave 

Meriden  :  Grant's   Tea  Store,  State 


and  £.  Main  sts. 
Geo.  Lamping,  E.  Main  st. 


Brand 

Sold  in  druggist's  vial 

Union  Tea  Co.,  New  Britain  & 
Meriden,  Conn.,  Superior  Van- 
illa Flavoring... Union  Tea  Co.,  45  W.  Main  st... 

D.  Johnson   &    Co.,    Middletown,  Middletown:  C.    Allison,    31    Main 
Conn street 

J.  G.  Hedges,  Middletown,  Conn.  .      Lawton  &  Wall.  468  Afain  st 

New  England  Tea  Co.,  Middletown,      New  England  Tea  Co.,  442  Main 
Conn I         street 

The  McKee  Medicine  Co.,  Middle-, 


town,  Conn. 
Sold  in  druggist's  vial. 


Arcadian  Extract  Co.,  Union  City, 

Conn 

Manufacturer  not  given 

C.    H.    Talcott    &  Co.,    Hartford, 

Conn.,  Delmonico - 

Sold  in  druggist's  vial 

J.  E.  Murphy,  New  Britain,  Conn. 
Sold  in  druggist's  vial 

Frederick  Bros 


O.  Thompson  &  Co.,  592  Main  st. 
Naugatuck :     S.    Gladding,  Jr.,    & 
Co.,  Church  st 

Moultbrop  &  Gray,  Water  st 

New  Britain  :  J.   W.   Cotter  &  Co.. 


Elm  &  Park  sts. 


Sterling  Extract    Co.,   New   York, 
Sterling 

The  Carlson  Tea&  Butter  Co.,  New 
Haven,  Standard  Quality 


Wm.  Foulds,  236  Park  st 

J.  H.  Lutz,  253  E.  Main  st 
.  £.  Murphy,  500  Main  st 

New  Haven:   J.    P.    Crowley,    joa 

Congress  ave 

Frederick   Bros.,   253  Davenpoit 
avenue 

Gibbons  Bros.,  State  &  Pearl  sts.. 
The  Carlson  Tea  &   Butter  Qo^ 
488  State  st 


I 
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OR  Essence  of  Vanilla. 


Station 
No. 

Price  per 
bottle,  cents. 

Capacity  of 
bottle,  ounces. 

Vanillin. 

Coumarin. 

Acetanilid. 

Color. 

12798 

15 

iK 

0.14 

0.00 

X 

Artificial. 

12709 
12800 

15     . 
20 

0.27 

0.66 

0.03 
0.12 

Artificial. 
Artificial. 

1 2612 
12603 

20 
10 

4 

0.23 
0.21 

0.05 
0.04 

Artificial. 
Artificial. 

12606 

15 

«^ 

0.23 

0.03 

Artificial. 

12605 

10 

i>i 

0.05 

O.IO 

Artificial. 

12857 

40 

4 

0.05 

0.03 

Natural. 

I2781 

15 

2 

0.59 

0.09 

Artificial. 

12785 

20 

2 

0.63 

0,13 

Artificial. 

12854 

35 

4 

0.60 

0.04 

Artificial. 

1 2891 

9 

i}i 

0.28 

0.04 

Artificial. 

12890 

25 

2 

0.16 

0.05 

Artificial. 

12803 
12804 

10 

35 

4 

0.14 
0.13 

0.08 
0.04 

Artificial. 
Natural. 

I280I 

15 

I>i 

0.21 

0.04 

Artificial. 

12903 
12900 

15 
20 

1% 
2 

0.21 
0.63 

0.04 
0.07 

0.08 

1 2910 

20 

2 

0.15 

0.03 

12907 

25 

4 

0.32 

0.00 

0.13 

12929 

40 

4 

0.24 

0.08 

f   Natural. 

12930 

25 

2 

0.31 ' 

0.09 

Artificial.* 

1 281 1 

30 

4 

0.71 

0.06 

Artificial. 

I281O 
I2814 
12806 

25 
30 
10 

2 
4 

0.12 

0.54 
0.35 

0.07 
0.05 
0.06 

0.13 

Natural. 

Artificial. 

Artificial. 

12599 

35 

4 

0.59 

O.IO 

Artificial. 

12968 

10 

i>i 

0.20 

0.03 

Artificial. 

13442 

25 

2 

0.43 

0.00 

Artificial.* 

12969 

12 

2 

0.26 

0.03 

Artificial. 

*  Coal-tar  dye. 
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Table  XL — Adulterated  Extract 


^**»  ,  Brand.  Dealer. 


I2g66   The    John    T.     Doyle    Co.,    New 

Haven,  Doyle's John  L.  Thnescn,  309  Oak  st.   .-. 

12589   Tower's _ H.  M.  Tower,  379  Congress  ave. 

12824    Nichols  &    Harris,   New    London,  A^^w  Z^ndtm  :  Keefe,  Davis  &  Co.. 

Conn 125  Bank  st. 

12823    Chas.    M.    Taylor,    New    London, 

Lauman*s C.  H.  Thomas,  61  Bank  su 

12870    Slater  Extract  Co.,  Pawtucket,R.  I.  iV^TTxraVA:    Disco   Bros..     267    Male 

street 

12866    Sold  in  druggist's  vial Putnam:    Simon  Farley,     54     Elm 

street 

12622    Manufacture  not  given Stamford:   O.  S.  Brown,    50  Park 

I  Row _ 


Sold  in  druggist*s  vial ,     A.  L.  Emhree,  3  Park  Row 

Seeman  Bros.,  New  York,  Warfield  So.   Norwalk:   C.    Becker   &    Son, 

Brand 141  E.  Washington  st 

Sold  i n  d  ruggist's  vial G.  C.  Stillson ,  £.  Washington  st. 

Sage's  Laboratory,  Torrington,  Torrington:   Torrington    Co-opera- 

Conn.,  Sage's  Choice  No.  i tive  Co.,  135  Main  st. 

Premium  Brand Waterbury :    N.   Y.    &   China   Tea 

Co.,  181  S.  Main  st 

Sold  in  druggist's  vial   _ _      Riverside    Pharmacy,   Bank  and 

Riverside  sts 

"    •*  "  '*     The   McCarthy  Pharmacy,  4M  S. 

Main  st 

"    *•  ••  *•     WillimanHc:   Chas.  deVillers.  S73 

Main  st - 

The  C.   L.  Cotton  Perfume  &  Ex-: 

Winsted :  King  &  Gay,  Main  st.  .. 
Wm.  H.  Mills,  390  Main  st 


four,  the  latter  being  undoubtedly  an  adulterant  of  the  artificial 
vanillin  employed.  Caramel  or  a  similar  substance  was  detected 
in  thirty-two  samples  and  a  coal-tar  dye  in  two. 

All  but  three  of  the  compound  extracts  contained  coumarin 
and  two  of  these  in  addition  contained  acetanilid.  All  were 
artificially  colored.  Details  with  regard  to  these  samples, 
including  the  formulas  printed  on  the  bottles,  are  given  in 
Table  XII. 

Acetanilid  being  injurious  to  health,  the  sale  of  an  extract 
containing  it  is  illegal,  even  when  marked  compound. 

LEMON    EXTRACT. 

Pure  lemon  extract,  prepared  according  to  the  United  States 
Pharmacopoeia,  is  an  alcoholic  solution  containing  five  parts 
by  volume  of  lemon  oil,  colored  with  lemon  peel. 
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Semtion 
No. 

Price  p«r 
bottle,  cents. 

Capacity  of 
bottle,  ounces. 

Vanillin. 

Coumarin. 

Acetanilid. 

Color. 

13966 
12589 

10 
10 

I 

0.60 
0.40 

;     * 

O.IO 

.       0.07 

i 

Artificial. 
Artificial. 

12824 

25 

2 

0.07 

1       0.00      1 

j                   1 

Artificial. 

I2S23 

20 

l}i 

0.52 

1    0..0   ; 

Artificial. 

12870 

25 

4 

0.36 

O.IO 

Artificial. 

12866 

40 

4 

2.55 

0.09 

Artificial. 

12622 
12616 

10 
40 

4 

0.30 
O.IO 

0.05      , 
0.05      I 

Artificial. 
Artificial. 

"793 
12787 

15 

35 

4 

0.04 
0.07 

0.00 
0.04 

Artificial. 
Natural. 

13932 

25        i 

2 

O.II 

0.05 

1 291 1 

10      ! 

iK 

0.19 

0.00 

0.15 

12927 

1 

30           I 

4 

0.20 

0.00 

Artificial. 

12923 

40           j 

4 

0.90 

0.06 

12862 

35        1 

4 

0.36 

0.00 

Artificial. 

12937 
12934  j 

1 

20 

40 

1 

2 

4           " 

1 

0.09 
0.25 

0.06 
0.03 

1 

Artificial. 
Artificial. 

Since  the  alcohol  in  a  good  extract  costs  about  four  times  as 
much  as  all  the  other  constituents  together,  unscrupulous 
manufacturers  are  accustomed  to  reduce  the  expense  of  manu- 
facture by  substituting  dilute  alcohol. 

But  lemon  oil  is  practically  insoluble  in  dilute  alcohol,  hence 
by  reducing  the  strength  of  the  alcohol  the  manufacturer  cuts 
out  the  lemon  oil  almost  entirely,  thus  rendering  the  extract 
almost  worthless  for  flavoring  purposes. 

A  good  extract,  on  dilution  with  half  its  bulk  of  water, 
should  at  once  become  cloudy  from  the  separation  of  lemon  oil 
which  later  rises  to  the  surface. 

Many  of  the  brands  on  the  market  contain  so  little  lemon 
oil  that  it  can  hardly  be  detected  either  by  chemical  analysis  or 
by  the  nostrils.    They  are  commonly  made  either  by  shaking 
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Table  XII. — Compound  Extract 


Station 
No. 


12602 
I261O 


12786 

1^893 
12894 

1 2901 

12586 
12600 

12596 

12581 
12583 

12863 
12623 
I2617 
12922 


Brand. 


Trumbull  &  Co.,  Hartford,  Conn.*. 
G.  W.  Smith.  Village  Store,  Bridge- 
port, Conn.     G.  W.  Smith  f 

Queen  City  Mfg.  Co.,  Newburgh, 
N.  Y.     Queen  Cityf 

St.  John'sg 

John  H.  McGuire,  Hartford,  Conn. 
The  Waldorf  Brand  I    

Oakdale  Packing  Co.,  Phila.  Oak- 
dale  

Sold  in  druggist's  viallf 

F.  J.  Markle,  New  Haven.  Gold 
Medal  Brand 

Forest  City  Extract  Co.,  Portland, 
Maine.     Forest  City** 

The  Union  Supply  Co.'s •- 

Star  Extract   Co.,  Boston.      Star 

,     Brand 

Haskill,  Adams  &  Co.,  Boston ff  .. 

Hart's 

C.  N.  Searle,  New  Haven  tt 

Miner,  Read  &  Garret te,  New  Haven. 
Anchor  Brand 


Dealer. 


Bridgeport:     Patrick    Lavery,    1219 

Pembroke  st 

The  Village  Store  Co.,  1624  Main 

street 

Danbury :   L.  Libertino,  51  Liberty 

street '. 

Hartford:  Dow's  Grocery,  2  Church 

street 

J.  H.  McGuire,  1019  Main  st 

Middletown  :  Middletown  Cash  Gro- 

eery,  354  Main  st 

New  Haven  :  M.  F.  Hope,  359  Grand 

ave 

F.  J.  Markle,  loi  Dixwell  ave 

£.  Schoenberger  &  Son,  92  George 

street 

Union  Supply  Co.,  113  Congress 

ave 

D.  M.  Welch  &  Son,  8  Grand  ave. 
Putnam  :  Edward  Mullan,  Main  st. 
Stamford  :  E.  O.  Lester,  282  Main  st. 

J.  L.  Smallhom,  233  Main  st 

Waterbury :    Penn.    Merchandise 
Co.,  118  E.  Main  st 


*  **  Ext.  vanilla  beans  7.20^,  alcohol   13.50^,  sug^ar  12.60^,  caramel,   .SoK, 
vanillin  .34}!^,  coumarin  .o6jg,  water  65.  6ojl^." 

f  *' Formula  compound.     45  parts  hydro-alcoholic  solution  Mexican  vanilla 
beans  (active  principle)." 

'*45  parts  hydro-alcoholic  solution  tonka  beans  (active  principle)." 
**  10  parts  hydro-saccharated  solution,  colored  artificially  with  caramel." 
X  "Vanilla  17,  vanillin  10,  coumarin  8,  syrup  loo,  alcohol  dil.  8.40,  color  25." 
§  "  Formula  compound.     45  parts  hydro-alcoholic  solution  Mexican  vanilla 
beans  (synthetically  prepared)." 

'*  45  parts  hydro-alcoholic  solution  tonka  beans  (active  principle).'* 
**  10  parts  hydro-saccharated  solution  with  caramel." 
I  "  Vanilla  i.oo,  aqua  4.84,  tonka  2.70,  sugar  1.44,  caramel  .02." 
^"Statement.     Contains  coumarin  and  vanillin." 

****  Crystallized  sugar  13.72,   corn  syrup  11.14,  caramel   .57,  Spanish  fruit 
juice  4.57,  glycerine  chemically  pure   1.71,  vanillin  .03,  coumarin   .21,  pure 
grain  alcohol  7.46,  distilled  water  60.59.'* 
H  **  1-2  vanilla,  1-2  tonka,  colored." 
)X  **  Made  from  vanillin  and  coumarin." 

lemon  oil  with  weak  alcohol  and  removing  the  excess  of  oil,  or 
by  dissolving  a  little  "citral"  or  other  substitute  in  dilute  alcohol. 
The  bogus  extracts  are  usually  colored  a  beautiful  golden-yellow 
with  turmeric  tincture  or,  more  commonly,  a  coal-tar  dye.  An 
ounce  of  such  an  extract  selling  for  10  cents  contains  material 
costing  but  a  fraction  of  a  cent,  and  almost  worthless  as  a  flavor. 
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OR  Essence  of  Vanilla. 


Station 
No. 

Price  per 
bottle,  cenu. 

• 

Capacity  of 
bottle,  ounces. 

Vanillin. 

Coumarin. 

Acetanilid. 

Color. 

13602 

10 

I 

• 

0.31 

0.04 

X 

Artificial. 

126x0 

15 

2 

0.08 

0.05 

Artificial. 

12786 

10 

i>i 

0.23 

0.07 

O.II 

Artificial. 

12893 
12894 

10 
15 

0.07 
0.04 

0.05 
0.07 

Artificial. 
Artificial. 

1 2901 

15 

iji 

0.14 

0.00 

Artificial. 

12586 
12600 

40 
10 

4 

0.38 
0.12 

O.IO 
0.00 

Artificial. 
Artificial. 

12596 

25 

iji 

0.07 

0.12 

t 

Artificial. 

I2581 
12583 
12863 
12623 
1 261 7 

10 
XO 

35 
10 

25 

4 

4 

0.04 
O.II 
0.05 
0.04 
0.40 

0.05 
0.00 
0.09 
0.09 
O.II 

0.15 

Artificial. 
Artificial. 
Artificial. 
Artificial. 
Artificial. 

12922 

10 

1 

0.14 

0.05 

Artificial. 

Eighty-seven  brands  of  lemon  extract  have  been  examined 
during  the  year.  Only  twenty-five  of  these  contained  4.50 
per  cent,  of  lemon  oil  by  weight  (equivalent  to  about  4.30  per 
cent,  by  volume)  and  were  therefore  of  good  quality.  The 
remaining  sixty-two  samples,  of  which  fifteen  were  marked 
as  compounds,  contained  in  every  instance  less  than  4.50  per 
cent,  of  pure  lemon  oil  and  in  most  instances  only  a  trace.  One 
sample  (No.  12964),  contained  a  foreign  oil  of  the  nature  of 
turpentine.  Most  of  the  samples  were  colored  either  with 
turmeric  or  coal-tar  dyes  (nitro-colors,  azo-colors,  etc.). 

BUTTER. 

During  the  year  the  Dair}'  Commissioner  has  submitted 
twenty-five  samples,  of  which  ten  were  renovated  butter.  Only 
three  of  these  samples  were  labelled  "renovated." 

One  sample  sent  by  O.  G.  Beard,  Shelton,  and  two  sent  by  the 
Yale  Dining  Hall  were  not  found  adulterated. 

A  sample  sent  by  The  L.  C.  Bates  Co.,  New  Haven,  was  found 
to  be  renovated  butter. 
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Table  XIII. — Extract  or  Essence  of  Lemoit,  Adulterated 


Dealer. 


Walsh  Bros \Ansonia :    Walsh    Bros.,   246    Main 

street 

The    Union   Pacific  Tea  Co.,   'i^ew  Bridgeport :  Union  Pacific  Tea  Co.. 

664  E.  Main  st. 

Bristol:  Perry  N.  HoUey,  Main  St.. 


York,  Sovereign 

Sold  in  dru jTgist's  vial 

The  C.  L.  Cotton  Perfume  &  Extract 

Co.,  Earlville,  N.  Y.,  Cotton's. 
Sam'l  Stuart  &  Co.,  Hartford,  Conn. 

Standard  Quality 

Sold  in  druggist's  vial  


12899 

1 2601 

12858 
12856 

12782 

12896 

12898 

12815 

12964 

12853 

12895  ;Wise,  Smith  &  Co^,  Superior 

12905 

12902 

12909 

12908 

12813 


J.  D.   Welch  &  Co.,  New  Haven, 

Derby  &  Ansonia,  Conn 

Trumbull  &  Co.,  Hartford,  Conn... 

M.  C.  Monagle  &  Rogers,  Middle- 
town,  N.  Y. 
Sold  in  druggist's  vial 


Bergquist  Bros.,  Concentrated 


D.   Johnson    &    Co.,   Middletowo, 

Conn.    -- - 

New  England  Tea  Co 


12807 
12808 

12967 

12585 

12595 
12970 

12590 
12580 

12826 

12825 

12871 

12971 

12864 


Perfect  Extract  Co.,  Hartford,  Conn. 

Perfect 

Manufacturer  not  given 

Victor  Mfg.  Co.,  Hartford,  Conn.  . 
Union   Tea    Co.,   Superior    Lemon 

Flavoring 

The  Union 


Sold  in  druggist's  vial 


F.  J.  Markle,  Concentrated 

The    Carlson    Tea  &    Butter    Co., 
Standard  Quality 

H.  M.  Tower.  Tower's  Concentrated 
Star  Extract  Co.,  Boston,  Star  Brand 

Sold  in  druggist's  vial   - - 


Bakers'   Extract   Co.,   New    York, 

Bakers'  Special 

Slater  Extract  Co.,  Pawtucket,  R.  I. 

Concentrated 

J.     E.      Thompson,     New      York, 

Thompson's  Triple 

The  Lee  &  Osgood  Co.,   Norwich, 

Conn.,  Concentrated 


C.  A.  Lane 

Danbury :    M.       McPhelemy,       43 

White  St 

Derby  :  Kelty's  Pharmacy,  42  Eliza- 
beth St _ 

D.  M.  Welch  &  Son,  312  Main  st. 
Hartford:  D.  F.  Burns,  304    Park 

street 

Hills  &  Co.,  372  Asylum  st. 

N.  K.  Morgan,  147  Albany  ave... 

Wise,  Smith  &  Co.,  Main  st 

Middletown  :    Bergquist  Bros.,  58S 
Main  st 

D.  J.  Hartman,  528  Main  st 

New  England  Tea  Co.,  442  Main 
street 

O.  Thompson  &  Co.,  592  Main  st. 
New  Britain  :  T.  W.  Cotter  &   Co., 

Elm  &  Part  sts 

Thos.  McCabe,  591  Main  st 


Union  Tea  Co.,  317  Main  st 

New   Haven  :    Wm.  R.  Bailey,  413 

Congress  ave. 

J.  T.  Hillhouse,   Grand  ave.  &  £. 

Pearl  st - 

F.  J.  Markle,  165  Broadway 

The  Carlson  Tea  &  Butter  Co., 

488  State  st 

H.  M.  Tower,  379  Congress  ave. . 
D.  M.  Welch  &  Son,  28  and  30 

Congress  ave. 

New   London:   Taylor's   Pharmacy. 

239  State  st I. 

The  Mohican  Co.,  241  State  st.  .. 

Norwich :    Disco   Bros.,    267    Main 

street 

Welcome  Smith,  137  Main  st 

Putnam  :  Edward  Mullan,  Main  st 
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OR  Below  Standard.     (Lemon  Oil  Below  4.50  per  cent.) 


Price  per  bottle, 
cents. 

Is 

0  e 
0 

>, 
to 

(A 

8SI 

< 

73.94 

Lemon  oil  by  weight. 

Refractive  index  of     i 
precipitated  oil        | 

0 

1 

S 

§1 

e 
0 

2.90 

Color. 

12899 

20 

2 

.8584 

2.60 

1. 4691 

Turmeric. 

1 2601 

12858 

20 

35 

2 

4 

.9120 
.8265 

50.14 
83.22 

0.63 
4.19 

0.61 
4.16 

Azo-dye. 

12856 

20 

2 

.9315 

43.95 

0.15 

0.00 

ArtificiaL 

12782 

10 

i>i 

.9087 

54.20 

0.53 

0.56 

Nitro-color. 

12896 

25 

4 

.8400 

80.36 

3.76 

• 

4.30 

1.4697 

12898 

15 

2 

.8736 

66.95 

1.79 

1.99 

1.4697 

I2815 

10 

i^ 

.9130 

49-95 

0.52 

0.47 

12964 

12853 
12895 

50 
20 

13 

4 

4 
2 

.8223 
.8552 
.9238 

83.65 
73.64 
46.64 

4.49t 
2.60 

0.38 

7.52t 
2.61 

0.74 

i.4672t 

1.4697 

Nitro-color. 

12905 

30 

4 

.8615 

74.96 

0.44 

0.60 

12902 

25 

2 

.9425 

37.99 

0.00 

0.00 

Azo-dye. 

12909 

20 

2 

.9636 

25.96 

0.00 

0.00 

Azo-dye. 

12908 

15 

IK 

.9132 

51.24 

0.41 

0.28 

Nitro-color. 

I2813* 
12807 

20 
10 

4 

I 

.9772 

•9395 

23.99 
39.97 

O.IO 

0.14 

0.00 
0,00 

Nitro-color. 
Nitro-color. 

12808 

10 

IK 

.9405 

39.55 

0.05 

0.00 

Nitro-color. 

12967 

10 

i>^ 

.9143 

51.61 

0.40 

0.46 

Nitro-color. 

12585 
12595 

20 
10 

4 

.8792 
.9789 

65.57  ' 
13.75 

1.47 
0.12 

1.47 
0.00 

Nitro-color. 

12970 
12590 

12 
10 

.9133 
.9143 

50.83 
51.20 

0.44 
0.40 

0.56 
0.47 

Artificial. 
Artificial. 

12580 

10 

i>i 

.9737 

19.62 

0.05 

0.00 

Nitro-color. 

12826 

25 

4 

.8736 

66.53 

2.49 

2.66 

12825 

20 

4 

.8197 

.87.85 

3.27 

3.14 

1. 4691    Azo-dye. 

1 

12871 

25 

4 

.9562 

30.35 

0.31 

0.00 

I297I 

50 

4 

.8763 

66.20 

1.52 

1.86 

1.4694 

Azo-dye. 

12864 

25 

4 

.8222 

86.01 

3.04 

3.13 

*  Contained  8.68  per  cent,  of  non- volatile  residue  (largely  glycerine), 
f  The  disagreement  of  results  on  lemon  oil  by  the  two  methods  and  the  low 
refraction  of  the  oil  are  proofs  of  adulteration. 
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Table  XIII. — Extract  or  Essence  of  Lemon,  Adulterated 


o 

2; 

B 
O 

Vi 


12794 

12792 

12789 

12620 

12625 
I2619 
12921 

I29I2 

12859 
I286I 


Brand. 


Dealer. 


Hart's  

Chester    Mfg.     Co.,     New     York, 

Chester's  Extra  Fine 

J.  G.  Powers  &  Co.,  New  York,  20th 

Century  - 

Lambert  &  Lowman,  Detroit,  Royal 

Brand — 

Fitch  A.  Hoyt,  High  Grade 

Sold  in  druggist's  vial    

The  John  T.  Doyle  Co.,  New  Haven, 

Conn.,  Doyle's 

Sage's      Laboratory,       Torrington, 

Conn.,    Sage's    Choice    No.   i 

Extract 

C.    H.    Talcott  &    Co.,    Hartford, 

Conn.,  Delmonico 

Sold  in  druggist's  vial    


So,   Nor  walk:    F.    D.    Lawton,    22 

Main  st 

N.  Y.  Grocery  Co.,  no  E.  Wash- 
ington st _ 

Edwin  Wilcox,  70  E.  Washington 

street 

Stamford:    H.     S.     Daskham,      23 

Atlantic  st 

F.  A.  Hoyt,  Atlantic  Square 

W.  H.  Jones,  173  Main  st,  

Waterbury :    Dixon's    Grocery,  332 
N.  Main  st..- _ - 

The  White  Simons  Co.,  165  Bank  sl 

Willimantic :    A.  A.  Trudeau,    941 

Main  st 

Wilson's  Drug  Store,  723  Main  sl 
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OR  Below  Standard.     (Lemon  Oil  Below  4.50  per  cent.) 


__  _      —       — — 

.— 

■^       — .^—    ^-^  - 







1 

•CO 
0. 

M                Capacity  of  bottle, 
^                  fluid  ounces. 

^ 

k 
h 

II 

Lemon  oil  by  weight. 

Refractive  index  of 
precipitated  oil 

6 

1 

81 

At 

Mitchell's 
precipitation 
method. 

Color. 

12794 

10 

.9219 

% 

48.04 

% 
0.44 

% 
0.00 

1 
1 

! 

1 

Azo-dye. 

1 

12792 

10 

2 

.9664 

23.12 

O.IO 

0.00 

[Nitro-color. 

12789 

10 

4 

.9140 

50.44 

0.52 

0.37 

Nitro-color. 

12620 
12625 
1 2619 

35 

25 
40 

4 

2 

4 

.9416 
.8520 
.8428 

38.11 

75.53 
79.21 

O.I  I 

3.15 
3.28 

0.00 

3.33 
3.47 

Azo-dye. 
1. 4691 
1.4697   Turmeric. 

1 2921 

25 

2 

.9390 

40.36 

0.14 

0.00 

Artificial. 

I29I2 

18 

1 

2 

.8990 

58.45 

0.72 

0.58 

rTurmeric. 

12859 

12861 

1 
25 
20 

2 

1     4 

.8254 

j   .8612 

86.84 

71.02 

3.19 

2.21 

2.92 
3-09 

1.469T 
1.4697 

1  Turmeric. 
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Table  XIV. — "Compound"  Extract 


O  I 

a 
o 

01 


I261I 

12609 

12820 

12892 
12809 

12592 

12627 

12874 

12795 
1 2791 

1 291 3 
12936 


Brand. 


Dealer. 


S.  Scheuer&  Co.,  Easton,  Pa.,  **Tru- 
Blu."  

G.  W.  Smith,  Village  Store,  Bridge, 
port.  Conn.  • 

Forest  City  Extract  Co.,  Portland, 
Me.,  Forest  Cityf 

St.  Johns* 

The  Union  Supply  Co.,  Highly  Con- 
centrated    -- 

Centennial  American  Tea  Co.,  Con- 
centrated    

Pansy  Extract  Co.,  Phil.,  Pansy  {.. 


Leech  &  Co.,  New  York, 

"Plymouth" 

Brunswick    Mfg.  Co.,   New    York, 

Brunswick  § - 

156    Chambers     st..     New    York, 

Arcadian   

Public  Market,  Waterbury,   Conn. 

Gold  Seal* 

The    C.     L.    Cotton     Perfume     & 

Extract   Co.,   Earlville,    N.    Y. 

O.  K.|| 


Bridgeport:   S.  Scheuer,   52  CannoD 

street _ 

The  Village  Store  Co.,  244  State 

street 

Hartford:    Boston     Grocery,     751 

Main  st 

Davis  Grocery,  2  Church  st 

New  Britain  :    Union  Supply  Co., 

483  Main  st 

New  Haven:  The   Centennial  Am. 

Tea  Co.,  363  State  st.. 

Nortoalk:  Grand   Central    Grocery, 

19  Main  st 

Norwich  :  The  Mohican  Co.,  Main 

street - 

So,  Norwalk :   Central     Food  Co., 

Railroad  &  Washington  sts.  ... 

F.  F.  Sherman,  17  N.  Main  st — 

Waterbury :    Kingsbury       Branch, 

256  N.  Main  st 

IVinsted :   Lark  ins  &   Sparks,    no 
Main  st - 


*  "  Formula  compound :  70  parts  hydro-alcoholic  solution  oil  lemon,  y> 
parts  aqua,  colored  artificially  with  trace  of  turmeric." 

f  "Oil  lemon  .13,  imported  citral  .07,  redistilled  oil  lemon  grass  .07,  dis- 
tilled water  61.66,  pure  grain  alcohol  37.53*  coloring  matter  .54." 

t  "  Alcohol,  extract  lemon  peel,  oil  lemon,  water." 

^  "  Prepared  from  absolutely  pure  lemon  oil  dissolved  in  100  %  pure  U.  S. 
pure  spirits,  without  addition  of  coloring  or  other  substance." 

I  "  Oil  lemon  15,  tartrazine  non-poisonous  color,  alcohol  dilute  989." 

MOLASSES. 


Two  hundred  samples  were  submitted  by  the  Dairy  Commis- 
sioner, of  which  fifteen  contained  ghicose  syrup. ' 

MAPLE  SUGAR. 

A  sample  sent  by  W.  H.  Olcott,  South  Manchester,  and 
another  sent  by  John  N.  Lane,  Meriden,  were  riot  found 
adulterated. 

JAM.       . 

A  sample  of  jam  from  The  John  T.  Doyle  Co.,  New  Haven, 
contained  a  currant  product  (possibly  the  residue  from  the 
manufacture  of  currant  jelly),  glucose,  starch,  and  a  coal-tar  dye. 


J 
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OR  Essence  of  Lemon. 


o 

e 

.S 

— 


I26IZ 

12609 

12820 
12892 

12809 

12592 

12627 

12874 

12795 
I279I 
I29I3 

12936 


c 

Price  per  bottle, 
cenu. 

Cajwclty  of  botti 
fluid  ounces. 

Specific  Jjavity 
at  15.5*^  C. 

Alcohol  by 
weight. 

% 

20 

4 

.9589 

28.73 

15 

2 

.9329 

42.39 

20 

l^ 

.9538 

31.91 

10 

2 

.9573 

30.70 

15 

1^ 

.9808 

13.79 

20 

lyi 

.9858 

9.82 

10 

i« 

.9530 

32.87 

10 

I 

.9669 

23.69 

10 

I 

.9365 

,  42.63 

10 

^% 

.9545 

31.39 

15 

3 

.9604 

28.08 

10 

1% 

.9613 

27.18 

Lemon  oil  by  weight. 


t. 

|l 


% 
0.14 

0.14 

0.37 
0.05 

O.IO 

O.IO 

0.08 
0.00 
0.51 

O.IO 
O.IO 

0.00 


.1 


-3^ 


% 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 


S"gft 


Color. 


Nitro-color. 

Azo-dye. 

Nitro-color. 
Turmeric. 

Nitro-color. 

Nitro-color. 


Azo-dye. 


Artificial. 


Nitro-color. 


VINEGAR. 

Three  samples  drawn  by  the  Dairy  Commissioner  were  not 
found  adulterated. 

A  sample  marked  cider  vinegar  sent  by  the  Hallett  Table 
Water  Co.,  Bridgeport,  contained  but  3.08  per  cent,  of  acid  and 
1.26  per  cent,  of  solids  and  was  therefore  below  standard. 

CHOCOLATE  AND  COCOA. 

Two  samples  of  chocolate  sent  by  the  Rowland  Dry  Goods 
Co.,  Bridgeport,  contained  a  small  amount  of  maize  starch.  A 
sample  of  cocoa  from  the  same  house  was  not  found  adulterated. 

WHISKEY. 

Three  samples  submitted  by  the  New  Haven  Board  of  Health 
were  tested  for  wood  alcohol  with  negative  results. 
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Table   XV. — Summary   of   the   Results  of   Examinations 

OF   Food   Products  in  1905. 


Not  found 
adul- 
terated. 


Sampled  by  Station. 

Milk 

Lard 

Olive  Oil  and  Substitutes 

Coffee  and  Coflfee  Substitutes 

Vanilla  Extract 

Lemon  Extract 

Spices .- 

Prepared  Mustard 

Cream  Tartar 

Total 

Sampled  by  Health  Officers^  Consumers 
and  Dealers. 

Milk 

Cream 

*'  Evaporated  Cream" 

Condensed  Milk 

Butter 

Vinegar 

Coffee 

Coffee  Substitute 

Spices 

Chocolate 

Cocoa 

Rock  Candy  Drips 

Maple  Syrup 

Jam 

H  orse  Radish 

Corn  Oil 

Whiskey 

Olive  Oil 

Vanilla  Extract 

Total 

Sampled  by  Dairy  Commissioner. 

Cream 

•'Steriline" 

Butter 

Vinegar 

Molasses 

Milk 

Spices 

Lard 

C  ream  Tartar 

Coffee 

Total .- 

Total  from  all  sources 


95 

47 
40 

23 

25 

35 

137 

17 


419 

182 
22 

2 

3 

2 

4 

I 
I 
I 


3 

2 


223 


15 
3 

185 

5 

2 

4 


223 

865 


Adulterated 
or  below 
standard. 


Com- 
pounds. 


133 

24 

9 
18 

47 

39 
22 


293 


36 
I 

I 

I 
I 

I 

I 

2 


I 
I 
I 


13 

3 

15 
12 

"28 


Total 
number 

exainioc<L 
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COMMERCIAL  FEEDING  STUFFS. 

By  E.  H.  Jenkins  and  A.  L.  Winton. 

THE  LAW  REGULATING  THEIR  SALE. 

Section  4591  of  the  general  statutes  of  Connecticut  so  defines 
the  term  "concentrated  commercial  feeding  stuff"  that  it 
covers  practically  all  feeds  excepting  the  following: — ^hay  and 
straw,  whole  seeds,  unmixed  meal  made  directly  from  any  one 
of  the  cereals  or  from  buckwheat,  and  feed  ground  from  whole 
grain  and  sold  directly  from  manufacturer  to  consumer. 

Section  4592  requires  that  every  package  of  concentrated 
commercial  feeding  stuff  shall  bear  a  statement  giving  the 
name  and  address  of  manufacturer  or  importer,  the  number  of 
net  pounds  in  the  package,  the  name  of  the  article  and  the 
percentages  of  protein  and  fat  contained  in  it. 

Section  4593  requires  every  manufacturer,  importer,  agent, 
or  seller  to  file  with  this  station,  upon  request,  a  certified  copy 
of  the  statement  above  described. 

The  penalty  prescribed  for  violation  of  the  foregoing  sec- 
tions is  not  more  than  $100  for  the  first  offense  and  not  more 
than  $200  for  each  subsequent  offense. 

Section  4595  authorizes  this  station  to  take  samples  from 
any  manufacturer,  importer,  agent,  or  dealer  in  a  prescribed 
fashion  and  requires  this  station  to  analyze,  annually,  at  least 
one  sample  of  each  brand  which  it  has  collected  and  to  publish 
these  analyses  in  station  bulletins,  "together  with  such  additional 
information  in  relation  to  the  character,  composition  and  use 
thereof  as  may  be  of  importance." 

The  dairy  commissioner  is  charged  with  the  enforcement  of 
the  provisions  of  these  sections  of  the  statutes. 

10 
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In  compliance  with  these  requirements  the  following  report 
has  been  prepared. 


SAMPLING  OF  COMMERCIAL  FEEDING  STUFFS. 

During  the  fall  of  1905,  Mr.  V.  L.  Churchill,  the  sampling 
agent  of  this  station,  visited  fifty-four  towns  and  villages  of 
this  state  and  took  two  hundred  and  sixty-four  samples  of 
feeds  in  the  way  prescribed  by  law.  These  samples  have  been 
examined  chemically  and  microscopically  and  the  results  appear 
in  the  following  pages  with  appropriate  discussion. 

There  are  also  given  analyses  of  feeds  which  were  sent  to 
the  station  for  analysis  by  individuals.  Other  samples  of  feeds 
have  been  sent  for  microscopic  examination  by  other  stations. 


EXPLANATIONS  OF  ANALYSES   OF  FEEDING 

STUFFS. 

An  analysis  gives  the  percentage  amounts  of  Water,  Ash, 
Protein,  Fiber,  Nitrogen-free  Extract  and  Fat. 

Percentage  Amount  is  the  amount  in  100.  If  the  protein 
in  a  feed  is  17.5  per  cent.,  every  100  pounds  of  that  feed  con- 
tain 17.5  pounds  of  protein ;  and  since  a  ton  is  twenty  hundred 
pounds,  a  ton  of  the  feed  will  contain  twenty  times*  17.5  or 
350  pounds  of  protein. 

Water.  However  dry  a  feeding  stuff  appears  to  be,  it 
always  contains  a  considerable  and  variable  quantity  of  water 
which  cannot  be  seen  or  felt,  but  which  can  be  driven  out  by 
heat.  The  amount  of  water  thus  present  in  feeding  stuffs  is 
constantly  changing  with  the  temperature  and  moisture-con- 
tent of  the  air  about  them,  and  accordingly  no  very  close 
comparison  of  different  feeds  is  possible  unless  the  proportions 
of  water  they  contain  are  known  and  comparison  is  made  on 
perfectly  dry  or  water-free  substance. 

Ash  is  what  is  left  when  the  combustible  part  of  a  feeding 
stuff  is  burned  away  by  heating  to  faint  redness  in  a  current  of 
air.  Besides  sand,  usually  an  accidental  impurity,  the  ash  con- 
sists chiefly  of  lime,  magnesia,  potash  and  soda,  combined  with 
chlorine  and  carbonic,  sulphuric  and  phosphoric  acids. 
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Protein  is  a  general  term  which,  as  used  here,  includes  all  the 
nitrogenous  materials  of  a  concentrated  feeding  stuff,  what- 
ever their  character  may  be.  In  such  feeds  the  protein  sub- 
stances for  the  most  part  bear  a  general  resemblance  in  com- 
position and  properties  to  the  animal  proteins,  egg  albumin 
(white  of  tgg),  flesh  fibrin(lean  meat),  and  milk  casein(curd). 
It  is  from  this  protein  of  the  food  alone  that  the  animal  can 
make  albumin,  fibrin  and  casein.  The  nitrogenous  materials 
are  the  most  costly  and  the  most  valuable  ingredients  of  con- 
centrated commercial  feeds,  which  should  be  bought  chiefly 
for  the  protein  which  is  in  them. 

Nitrogen-free  Extract,  sometimes  called  Carbohydrates, 
includes  starch,  gum,  sugar  and  pectin  bodies.  They  are  readily 
extracted  from  the  feeding  stuff  by  water  and  dilute  acid. 

Fiber  is  the  essential  constituent  of  the  walls  of  vegetable 
cells  and  is  seen  in  a  nearly  pure  state  in  cotton  fiber  or  paper 
pulp.  It  is  the  most  insoluble  part  of  the  vegetable  substance 
and  of  subordinate  value  in  the  ration. 

Ether  Extract  includes  fat  oil,  solid  fat,  wax,  chlorophyl  (the 
g^een  coloring  matter  of  plants),  and  other  coloring  matters, 
in  brief  everything  which  can  be  extracted  from  the  perfectly 
dry  feeding  stuff  by  absolute  ether. 

Regarding  the  uses  of  the  above-named  parts  of  feeds : 

Water  and  ash  need  not  be  considered,  for,  while  indispen- 
sable to  stock,  both  are  abundantly  supplied  in  other  ways  than 
in  commercial  feeds. 

Protein  is  an  essential  ingredient  of  the  food  of  every  animal, 
because  from  no  other  substance  can  the  waste  of  muscles,  ten- 
dons and  the  working  tissues  and  membranes  be  renewed; 
nor  can  the  casein  of  milk,  the  albumin  and  other  constituents 
of  the  egg,  nor  new  body  substance  of  any  sort  be  obtained  by 
the  animal  from  any  other  source  than  protein.  The  necessary 
elements  from  which  the  animal  organism  constructs  these  sub- 
stances are  )rielded  in  available  form  only  by  protein.  With- 
out protein  the  animal  can  live  but  a  short  time. 

Fiber  and  the  nitrogen-free  extract,  on  the  other  hand,  can- 
not serve  for  building  up  the  muscles  and  other  parts  of  the 
growing  animal  and  cannot  directly  restore  the  waste  and  wear 
of  those  parts  of  mature  animals,  because  they  are  of  a  very 
different  nature.    They  contain  no  nitrogen,  an  element  which 
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enters  into  all  the  animal  tissues  (proteins),  to  the  extent  of 
some  sixteen  per  cent,  of  their  dry  matter. 

Fiber  and  nitrogen-free  extract  cannot  restore  the  worn- 
out  muscles  or  membranes  of  the  animal  any  more  than  coal 
can  be  made  to  renew  the  used-up  packing,  bolts,  valves,  flues 
and  gearing  of  a  steam-engine.  Proteins  are  to  the  ox  or  the 
man  what  brass  and  iron  are  to  the  machine,  the  materials  of 
construction  and  repair.     . 

But  fat,  fiber  and  nitrogen-free  extract  are  to  the  animal 
very  much  what  coal  and  fuel  are  to  the  steam-engine.  Their 
consumption  generates  the  power  which  runs  the  mechanism. 
Their  burning  (oxidation)  in  the  blood  of  animals  produces 
the  results  of  life  just  as  the  combustion  of  coal  in  the  fire- 
box of  the  steam-engine  produces  the  motion  and  power  of 
that  machine.  For  this  combustion  in  the  system,  digestible 
fat  has  more  than  twice  the  value  of  digestible  nitrogen-free 
extract. 

There  is,  however,  this  difference  between  the  engine  and 
the  animal :  The  former  may  be  stopped  for  repairs ;  the  latter 
may  run  at  a  low  rate,  but  if  it  be  stopped  it  cannot  resume 
work.  Hence  the  repairs  of  the  animal  must  go  on  simulta- 
neously with  its  waste.  Therefore,  the  material  of  which  it  is 
built  must  admit  of  constant  replacement,  and  the  dust  and 
shreds  of  its  wear  and  tear  must  admit  of  escape  without 
impeding  action.  The  animal  body  is  as  if  an  engine  were  fed 
not  only  with  coal  and  water,  but  with  iron,  brass  and  all  the 
materials  for  its  repair,  and  also  is  as  if  the  engine  consumed 
its  own  worn-out  parts,  voiding  tkem  as  ashes  or  as  gas  and 
smoke.  Proteins,  or  the  blood-  and  tissue-formers,  are  thus 
consumed  in  the  animal,  as  well  as  the  fat,  fiber  and  nitrogen- 
free  extract  or  fuel  proper.  The  fact  that  proteins  admit  of 
consumption  implies  that  when  the  proper  fuel  is  insufficient, 
they  may  themselves  serve  as  fuel.  Such  is  the  case,  in  fact. 
But,  nevertheless,  the  two  classes  of  substances  have  distinct 
offices  in  animal  nutrition,  and  experience  has  proved  that  for 
each  special  case  of  animal  nutrition  a  special  ratio  of  digesti- 
ble proteins  to  digestible  fat,  fiber  and  nitrogen- free  extract  is 
the  best  and  most  economical,  and,  within  certain  limits,  is 
necessary. 
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THE  USES   OF  ANALYSES   OF   FEEDING   STUFFS. 

These  uses  are  several.  First,  by  an  analysis  compared  with 
the  average  of  others,  any  buyer  of  a  feed  can  see  whether  it 
is  of  the  usual  quality.  Thus  on  page  170  the  analysis  of  cotton 
seed  meal,  No.  15680  compared  with  the  average  of  twelve 
analyses  given  on  the  same  page,  shows  that  its  quality  is 
much  below  average  as  regards  protein,  the  most  valuable 
ingredient. 

Secondly,  by  an  analysis  compared  with  the  manufacturer's 
guaranty  the  buyer  can  see  whether  in  composition  the  feed 
meets  what  is  claimed  for  it.  Thus  on  page  176  the  analyses  of 
Chicago  gluten  meal  show  that  the  feed  contains  on  the  average 
about  6  per  cent,  less  of  protein  than  is  called  for  by  the 
manufacturer's  guaranty. 

Thirdly,  an  analysis  often  shows  clearly  whether  or  not  the 
feed  is  adulterated  and  may  indicate  also  the  form  of  adulteration. 

It  also  makes  clear  the  composition  of  mixtures  which  are 
sold  under  names  which  either  convey  no  meaning  or  convey 
a  false  impression. 

Fourthly,  comparison  of  analyses  of  a  number  of  kinds  of 
feed  with  their  prices  will  greatly  help  in  deciding  whether 
any  one  of  them  is  worth  to  the  feeder  what  is  asked  for  it. 
Too  often  the  prices  of  feeds  bear  no  relation  to  their  real 
feeding  value. 

Lastly,  the  chief  use  of  these  tables  by  feeders  should  be  as 
a  guide  to  the  skillful  compounding  of  rations  for  farm  ani- 
mals. How  this  is  done  cannot  be  briefly  explained  within  tlie 
limits  of  a  bulletin.  A  knowledge  of  the  principles  of  cattle 
feeding  is  essential,  which  should  be  gathered  by  studying  books 
which  treat  of  the  principles  of  cattle-feeding  and  of  the  art  of 
compounding  rations. 


DISCUSSION   OF   THE  ANALYSES. 

The  microscopical  and  chemical  work  in  connection  with 
these  analyses  has  been  done  by  Dr.  Winton  or  under  his 
direction,  with  the  cooperation  of  Messrs.  Bailey,  Kreider  and 
Shanley;  the  results  have  been  prepared  for  publication  and 
discussed  by  the  director. 
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Cotton  Seed  Meal. 

Analyses  on  pages  170  and  171. 

Of  the  twelve  samples  collected  by  the  station,  nine  fail  to 
meet  the  manufacturer's  minimum  guaranty,*  as  appears  in 
the  following  statement: — 

Percentage  Amounts  of 
Protein.  Fat. 

Guar-  Gaar- 

Found.       anteed.       Found,     anteed. 

Chapin  &  Co.,  Green  Diamond  brand 37.9  43.0  7.8  9.0 

"                    "               "           41.0  43.0  8.0  9.0 

Cox  &  Co.,  Magnolia  brand 42.0  43.0  8.1  9.0 

Georgia  Cotton  Oil  Co 7.2  8.0 

Humphreys,  Godwin  &  Co.,  Dixie  brand  40.0  41.0  8.0  9.0 

W.  A.  Keiser  &  Co.,  Eagle  brand 41.4  43.0 

Hunter  Bros 40.0  43.0  8.5  9.0 

J.  T.  &  R.  S.  Wells,  Star  brand 41.3  43.0  6.3  9.0 

39.8  430  6.8  9.0 


«  ((  « 


The  cause  of  this  unusual  discrepancy  may  be  found  in 
the  fact  that  the  meal  of  1904  crop  contains  considerably  less 
protein  and  fat  and  correspondingly  more  fiber  and  non-nitro- 
genous  extract  than  in  other  years  and  that  the  mills  have 
not  allowed  for  this  in  their  guaranties.  It  is  also  stated  that 
it  is  not  found  profitable  to  remove  the  hulls  as  completely 
as  formerly  and  it  is  quite  likely  that  from  now  on  cotton  seed 
meal  will  run  considerably  lower  in  protein  than  it  has  heretofore. 

The  average  percentage  of  nitrogen  found  in  157  samples 
bought  in  the  spring  of  1905  for  fertilizers  was  6.93.  The 
average  percentage  of  nitrogen  in  twelve  samples  bought  in 
the  fall  of  1905  for  feed  is  6.52. 

The  average  percentages  of  protein  and  fat,  as  determined 
at  this  station,  and  the  average  prices,  quoted  by  retailers,  at 
the  time  the  samples  were  drawn,  have  been  as  follows  for 
the  last  seven  years : 

1899  X900  190Z  1902  1903  Z904  1905 

Number  of  Samples 10  4          6          8  25  17  12 

Percentage  of  protein  . . .     46.4  43.9  44.4  43.0  43.2  434  4a75 

"            "fat   10.4  8.6       9.8  10.3  92  9.6  8.02 

Average  price $24.00  27.00  28.80  29.70  29.04  28.88  28.89 


*  In  this  report  the  protein  in  a  feed  is  considered  in  substantial  agree- 
ment with  the  guaranty  if  it  is  not  more  than  0.7  per  cent,  below  it  An 
allowance  of  one- tenth  per  cent,  of  nitrogen  is  made  in  comparing  the 
actual  and  guaranteed  composition  of  fertilizers  (to  cover  possible  errors 
of  sampling  and  analysis),  and  as  protein  is  calculated  from  nitrogen  by 
multiplying  by  6%,  an  allowance  about  6%  times  as  large  as  that  for 
nitrogen  is  made  for  protein. 
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The  inferior  quality  of  the  present  supply  of  cotton  seed 
meal  clearly  appears  in  this  comparison. 

Cotton  Seed  Meal,  sampled  and  sent  by  Purchasers, 

Four  samples  from  individuals  were  partially  analyzed  as 
follows : — 

^13421.  Himter  Brothers.  Sampled  and  sent  by  the  Col- 
linsville  Grain  Co.  13448,  sampled  and  sent  by  R.  G.  Davis, 
New  Haven.  13817.  Bought  of  R.  G.  Davis,  sampled  and 
sent  by  A.  H.  Doolittle,  Bethany.  13903.  Sold  by  C.  H. 
Fairty,  sampled  and  sent  by  D.  A.  St.  John,  New  Canaan. 

Analyses. 
1342Z  Z3448  Z3817        13903 

VY  SllCl       ■••■••■■••••■  i  *w  ••••  ■•••  ■••• 

^&9ll     •••••■■••••••••  /■  Xw  ••••  •■••  •••• 

Protein   42.62  42.56  42.25  43.12 

X^  AI  •    ••    •••••••••■•    fl  W«^^4v  ••••  ••■•  •••• 

Cost  per  ton ....         $28.00  29.00 

A  single  sample  of  Sea  Island  Cotton  Seed  Meal,  16078, 
sent  by  Meech  &  Stoddard,  Middletown,  contained  3.98  per 
cent,  of  nitrogen,  equivalent  to  24.87  per  cent,  of  protein,  with 
1. 61  per  cent,  of  phosphoric  acid  and  1.74  of  potash.  It  sells 
at  $22.00  per  ton.  When  bright  cotton  seed  meal  sells  at  $29.00 
and  contains  40.75  per  cent,  of  protein,  a  meal  containing  but 
24.87  per  cent,  of  protein  would  be  worth,  as  a  source  of 
protein,  not  more  than  $17.70  per  ton. 

Linseed   Meal. 

Analyses  on  pages  170  and  171. 

"Linseed  Meal,"  "Oil  Meal"  and  "Flax  Seed  Meal"  are 
trade  names  for  ground  flax  seed  from  which  more  or  less  of 
the  oil  has  been  removed.  By  the  "old  process"  the  oil  is 
partly  removed  by  pressure,  leaving  from  5  to  10  per  cent, 
in  the  meal.  By  the  "new  process"  the  oil  is  so  far  extracted 
by  naphtha  as  to  leave,  usually,  less  than  2j/i  per  cent,  in  the 
meal.  New  process  meal  is  rather  more  uniform  in  com- 
position and  contains  more  protein  than  old  process  megj. 

One  sample  of  new  process  and  five  of  old  process  meal  have 
been  examined  and  all  are  of  fair  quality  and  unadulterated. 
A  single  sample,  15836,  sold  by  Mann  Bros.,  Buffalo,  contains 
32.7  per  cent,  of  protein  where  34.0  per  cent,  is  guaranteed. 
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The  average  percentages  of  protein  and  fat  found  in  linseed 
meal  for  the  last  four  years,  as  determined  at  this  station,  with 
the  average  prices  at  the  time  the  samples  were  drawn,  as  quoted 
by  retailers,  are  as  follows : 

New  Process.  Old  Process. 

t *  >     , «     -' 

1902  1903  1904  1905   1903  1903  1904  ■  Z905 

No.  of  Samples 4231  69       11         5 

Percentage  of  protein..    39.8    36.4    36.2    35.6  32.8    33.1    33.8  32.7 

"  "fat 2.1      3.2      ri      2.8         7.8      7.5      7.1      7.1 

Average  price  $3100  32.50  28.33  32.00  32.00  30.77  3iu|S  32.00 

While  the  term  "oil  meal"  has  been  and  still  is  used  in  the 
trade  to  refer  only  to  linseed,  there  have  been  referred  to  this 
station  for  examination,  three  samples  from  other  states  of 
material  sold  as  "oil  meal"  which  contain  no  linseed  at  all, 
but  are  ground  Dakota  mustard  seed  cake  containing  other 
weed  seeds. 

Another  sample  of  "linseed  meal,"  thus  referred,  contains 
cocoa  shells,  obviously  added  as  an  adulterant. 

Rape  Seed  Meal. 

A  sample  of  this  material,  consisting  of  the  ground  cake 
left  after  expressing  the  oil,  was  sent  for  an  opinion  of  its 
value  by  a  dairyman  to  whom  it  was  offered,  with  a  guaranty 
of  23.0  per  cent,  protein  and  7.0  per  cent.  fat.  Rape  seed  meal 
is  somewhat  used  as  feed  for  cattle  in  Europe.  It  is  stated 
that  great  care  is  necessary  in  feeding  it  to,  cows,  for  some 
lots  contain  half  a  per  cent,  of  oil  of  mustard,  which  spoils 
the  flavor  of  the  butter. 

Wheat  Products. 

These  are  by-products  in  the  manufacture  of  wheat  flour. 
Several'  different  processes  of  milling  are  in  common  use,  )deld- 
ing  by-products  which  are  not  alike  in  composition. 

Wheat  Bran  consists  of  the  outer  layers  of  the  wheat  berr}', 
which  are  dark  in  color  and  do  not  easily  pulverize. 

Wheat  Middlings,  as  found  in  the  feed  market,  consist  of 
inner  layers  of  the  covering  of  the  berry,  which  are  lighter  in 
color  and  more  easily  pulverized  than  bran,  and  of  other  parts 
from  which  fine  white  flour  cannot  be  made. 

Many  mills  do  not  sell  bran  and  middlings  separately,  but 
run  them  together,  often  with  other  waste  whe^t  products, 
and  sell  the  mixture  as  "Mixed  Feed." 
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With  few  exceptions  the  samples  of  wheat  feed  described 
in  the  tables  of  analyses  are  not  accompanied,  as  is  required 
by  law,  with  any  statements  of  composition. 

Bran  from   Winter  Wheat. 
Analyses  on  pages  170  and  171. 

Nine  analyses  are  given  in  the  table.  All  the  samples  are 
pure  and  of  good  quality  as  regards  chemical  composition. 

Bran  from  Spring  Wheat. 
Analyses  on  pages  170-173. 

All  of  the  sixteen  samples  examined  appear  to  be  pure  wheat 
products,  but  some  contain  rather  low  percentages  of  protein. 
Thus  six  of  them  have  not  more  than  13.5  per  cent,  of  protein. 

The  Washburn-Crosby  Co.  is  the  only  firm  here  represented 
which  gives  the  guaranty  as  required  by  law. 

The  guaranty  is  14.56  protein  and  3.5  fat.  The  analyses 
of  two  samples  show  13.62  and  14.19  of  protein,  4.73  and  4.65 
of  fat. 

Middlings  from    Winter    Wheat. 
Analyses  on  pages  172  and  173. 

Only  four  samples  have  been  analyzed,  all  of  them  pure  and 
of  good  quality. 

Middlings  from  Spring  Wheat. 
Analyses  on  pages  172  and  173. 
Of  the  sixteen  samples  examined  all  are  pure  and  of  good 
quality,  but  only  those  made  by  the  Washburn-Crosby  Co.  had 
the  guaranty  as  required  by  law.  This  company  guarantees  17.96 
protein  and  6.02  fat*.  The  two  analyses  showed  16.75  ^^^ 
17.25  per  cent,  of  protein  and  4.75  and  5.21  of  fat. 

Mixed  Feed  from   Winter  Wheat. 
Analyses  on  pages  174  and  175. 

Twenty-one  samples  have  been  examined.  All  are  of  fair 
quality.  The  American  Cereal  Co.  is  the  only  firm  represented 
which  gives  a  guaranty.  This  is  17.75  protein,  4.20  fat.  The 
sample  contained  16.12  protein  and  4.53  fat. 
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Mixed  Feed  from  Spring  Wheat. 
Analyses  on  pages  174-177. 

Of  the  twenty-two  samples  examined,  all  of  which  Were 
genuine  and  of  fair  quality,  only  two  brands  have  the  guaranty 
as  required  by  law. 

The  Brooks  Elevator  Co.  guarantees  protein  16.0,  fat  5.0. 
The  feed  contains  protein  14.12,  fat  4.3. 

C.  M.  Cox  Co.'s  Wirthmore  brand  had  a  guaranty  of  pro- 
tein 17.0,  fat  4.0.  The  protein  of  three  samples  ranged  from 
14.25  to  16.44,  and  the  fat  from  3.64  to  4.81. 

Average  Composition  and  Price  of  Wheat  Feeds  in  Connecticut, 

1899  to  1905. 

Q  Bran.  Middling<<.  Mixed  Peed 

1 099  Winter.  Spring.  Winter.  Spring.  Winier.  ^priaf. 

Protein 15-9         iS-6  158  iS-6  16.8  16.8 

Fat    4.3  47  44  47  45  5-1 

Ton  price  $19.80        19.14  19.00        19.25  19.44        ^9^5 

1900 

Protein   16.1  16,5  i7-7  191  18.1  17.6 

Fat    4-6  5.0  4.7  5S  4-7  5-3 

Ton  price   $21.09  20.00  21.00  21.50  21.00  20.80 

1901 

Protein   16.3  173  18.0  19.7  17.5  i&S 

Fat    4.5  4.7  5.0           55               4.7           S'l 

Ton  price  $21.80  21.06  22.75  22.10  22.20  22.20 

1902 

Protein   17.1  16.7  18.1  19.2  17.7  17.7 

Fat    4.6           4.9  4.4  5.4  4-6  5.1 

Ton  price   $23.37  20.90  23.85  23.44  22.00  22^5 

1903 
Protein   15.5  15.9  16.4  17.9  16.7  16.9 

Fat    4.5  4.9  4-5  5.0  4-5  5-0 

Ton  price  $23.00       22.50  25.55        25.50  23.55        23,53 

1904 

Protein   15.0  15.5  16.5  17.1  16.0  16.3 

Fat    4.4           47  4-6           SO  4-5           47 

Ton  price  $26.13  24.57  28.14  26.60  25.83  26.07 

•1905 
Protein   15.2  14.1  16.4  16.8  15.7  15.1 

Fat    4.6  4-7  45  4-8  45  4-5 

Ton  price  $21.22       21.13  23.12       23.31  22.70       2^86 

In  1905  there  was  little  difference  in  composition  between 
the  winter  and  spring  wheat  products,  except  that  spring  wheat 
bran  had  a  per  cent,  less  protein  than  winter  wheat  bran. 
There  was  less  difference  also  in  the  prices  of  winter  and 
spring  wheat  products,  all  of  which  ruled  from  three  to  five 
dollars  per  ton  lower  than  in  1904. 
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The  percentages  of  protein  in  bran,  middlings  and  mixed 
feed  are  lower  than  they  were  a  few  years  ago.  This  may  be 
due  to  the  composition  of  the  wheat  crop  or  to  some  change 
in  milling  processes. 

The  following  wheat  products  sent  by  individuals  have  also 
been  examined : 

15875.  Elmco  Standard  Middlings,  from  S.  Heath,  New 
Canaan.     Protein  found,  17.06,  guaranteed  20.0. 

1 3455-  Columbia  Feed,  sent  by  W.  H.  Lee,  Orange.  Pro- 
tein 14.87. 

14001.    Bran  from  W.  H.  Lee,  Orange.    Protein  found  14.00. 

16079.    Mixed  feed  from  W.  H.  Lee,  Orange.    Protein  16.37. 

1445 1.  Go- far  Standard  Middlings.  Made  by  New  Prague 
Flouring  Mills.  Sampled  and  sent  by  Harriet  L.  Merrow, 
Merrow.    Protein  found,  15.75  per  cent. 

13956.  Feed  sent  by  Abner  Hendee,  New  Haven.  Protein 
10.75  P^'"  cent.     Contains  ground  corn-cobs: 

15923.  Huron  Mixed  Feed  made  by  Flint  Mill  Co.,  Mil- 
waukee. Sampled  and  sent  by  G.  M.  White  &  Co.,  East  Hart- 
ford Meadow. 

13275.  Mixed  Feed  made  by  Aug.  J.  Bulte  Milling  Co., 
Kansas  City.     Sampled  and  sent  by  Arthur  Sikes,  Suffield. 

1 5918.  Bran  sold  by  Abner  Hendee.  Sampled  and  sent  by 
W.  H.  Lee,  Orange. 

Analyses. 

15933  13375  15918 

Water    8.96  10.05  0-97 

Ash    4.85  5-45  6.80 

Protein   15-37  16.25  17.25 

Fiber   725  759  8.97 

Nitrogen-free  Extract  58.97  56.04  53.39 

Fat  4.60  4.62  4.62 

100.00         100.00         100.00 

Maize  Meal. 

Analyses  on  pages  176  and  177. 

All  of  the  seven  samples  analyzed  are  of  fair  quality  and 
old  crop,  the  highest  percentage  of  water  being  13.24.  Sample 
1 5781,  made  by  the  Buffalo  Cereal  Co.,  contains  more  fat  and 
protein  and  less  starch  than  whole  corn  usually  contains. 
Probably  it  is  com  meal  mixed  with  com  germ.    The  average 
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percentage  of  protein  in  these  samples  is  8.96  (or  10.19  per 
cent,  in  the  water-free  material)  and  the  average  price  is 
$25.35  P^r  ^'^^'  Th^s  is  relatively  a  low  grade,  high-priced 
feed.  It  is  possible  to  breed  com  which,  while  yielding  more 
bushels  per  acre  than  farmers  are  getting  now,  will  also  con- 
tain a  good  deal  more  protein  to  the  bushel.  This  work  of 
improving  our  flint,  dent  and  sweet  varieties  is  now  engaging 
the  attention  of  this  station. 

A  sample  of  Pop  Com  Waste,  15 129,  sent  by  E.  H.  Austin, 
Gaylordsville,  has  the  following  composition: 

Water   10.52 

Ash    1.66 

Protein   11.56 

Fiber   2.33 

Nitrogen- free  Extract  69.38 

Fat  4-55 


100.00 

Gluten   Meal. 

Analyses  on  pages  176  and  177. 

Two  brands  of  gluten  meal  were  found  in  our  market  in  the 
fall  of  1905. 

The  Chicago  Gluten  Meal,  made  by  the  Glucose  Sugar 
Refining  Co.,  Chicago,  has  an  average  of  31.93  per  cent,  of 
protein  and  5.5  per  cent,  of  fat, — nearly  two  per  cent  less  of 
protein  than  last  year  and  six  per  cent,  less  than  is  guaranteed. 
The  manufacturers  guaranteed  38  per  cent,  of  protein  and  3 
per  cent,  of  fat  in  this  feed,  but  we  are  informed  that  the 
manufacture  has  now  ceased  and  the  factory  has  been  dis- 
mantled. 

Cream  Gluten  made  by  the  Illinois  Sugar  Refining  Co., 
Chicago,  contains  32.68  per  cent,  of  protein  and  4.81  per  cent, 
of  fat.  35.50  per  cent,  of  protein  and  3.0  per  cent,  of  fat  are 
guaranteed,  so  that  in  composition  this  brand  also  falls  far 
sho^t  of  the  manufacturer's  claim,  and  the  guaranty  is  mis- 
leading. 

Gluten  Feed. 

Analyses  on  pages  1 76-181. 

Eleven  different  firms  offer  brands  of  this  popular  dairy 
feed. 
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American  Cereal  Co,,  Chicago,  A  single  sample  contains 
24.00  per  cent,  of  protein  and  4.75  of  fat,  instead  of  28.0  of 
protein  and  3.0  of  fat,  which  are  guaranteed. 

Buffalo  Cereal  Co,,  Buffalo.  The  protein  in  four  samples 
ranges  from  22.9  to  254.  The  average  is  24.23  per  cent,  of 
protein,  instead  of  28.0  per  cent,  guaranteed. 

Peoria  Cereal  Co,,  Peoria,  Hi,  Continental  Glut«n  Feed.  The 
gluten  feed  made  by  this  firm  has  the  highest  percentage  of 
any  of  the  brands,  28.75,  ^"^  ^his  is  more  than  six  per  cent, 
lower  than  is  claimed  by  the  manufacturer,  viz:  35  per  cent. 
The  material  contains  com,  oat  and  barley  residues  and  is  a 
distillery  product,  not  a  residue  from  glucQse  or  starch  manu- 
facture. Its  digestible  portion  is,  therefore,  calculated  as  for 
distillery  grains.  A  sample,  13913,  sent  by  T.  S.  Gold,  West 
Cornwall,  contained  32.37  per  cent,  of  protein.  Another  sam- 
ple, 13945,  sent  by  Edwin  C.  Davis,  Somers,  had  the  following 
composition : 

Water   6.03 

Protein    31.00 

Fat  12.77 

Douglas  &  Co.,  Cedar  Rapids,  Iowa.  A  single  sample 
contains  18.75  P^^  cent,  of  protein,  whereas  26.5  per  cent,  is 
guaranteed. 

Flint  Mill  Co,,  Milwaukee,  The  average  percentage  of  pro- 
tein found  in  two  samples  is  19.68  as  against  25  per  cent, 
guaranteed.  A  sample  of  this  brand,  13818,  sent  by  R.  W. 
Jennings,  Torrington,  contains  26.25  per  cent,  of  protein. 

Glucose  Sugar  Refining  Co,,  Chicago,  Buffalo  Gluten  Feed. 
The  percentage  of  protein  in  eleven  samples  ranges  from 
21.37  to  26.25,  the  average  being  24.38  and  the  g^ranty  25.0. 

Only  three  of  the  eleven  samples  fell  distinctly  below  the 
manufacturer's  guaranty  in  respect  to  protein,  and  this  and 
the  Globe  Gluten  Feed  made  by  the  New  York  Glucose  Co. 
are  the  only  brands  of  gluten  feed  found  in  the  Connecticut 
market  this  year  which  meet  the  guaranties  of  their  manu- 
facturers. A  single  sample,  15917,  sent  by  W.  H.  Lee,  Orange, 
bought  of  Abner  Hendee,  New  Haven,  contains  protein  23.62 
per  cent.,  fat  3.95  per  cent. 
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/.  C.  Hubinger  Bros,  Co,,  Keokuk,  Iowa,  The  averag^e  pro- 
tein found  in  four  samples  is  24.20  per  cent ;  guaranteed  26.00 
per  cent. 

National  Starch  Co,,  Chicago,  Queen  Gluten  Feed.  The 
protein  found  in  the  single  sample  is  22.00  per  cent.; 
guaranteed  25.0. 

New  York  Glucose  Co,  Globe  Gluten  Feed.  The  percent- 
age of  protein  in  ten  samples  ranges  from  26.25  to  29.25,  the 
average  being  26.99  ^^^  ^^  guaranty  26.0.  This  brand  and 
the  Glucose  Sugar  Refining  Co.'s  Buffalo  Gluten  Feed  are  the 
only  ones  found  in  the  Connecticut  market  this  year  which 
meet  the  manufacturer's  guaranties. 

/.  E,  Soper  &  Co,'s  Bay  State.  The  average  percentage  of 
protein  in  four  samples  is  18.54,  instead  of  26.0,  as  guaranteed- 
This  brand  and  that  of  Douglas  &  Co.,  Cedar  Rapids,  and 
of  the  Flint  Mill  Co.,  contain  less  than  20  per  cent,  of  protein, 
though  25  and  26  per  cent,  of  protein  are  guaranteed. 

Warner's  Sugar  Refining  Co,,  Waukegan,  III,  The  average 
percentage  of  protein  in  four  samples  is  21.98.  The  amount 
guaranteed  is  25.0. 

Two  samples  of  gluten  feed,  14002,  brand  unknown,  and 
16080,  Buffalo  gluten  sent  by  W.  H.  Lee,  Orange,  contain 
22.75  ^^d  23.50  per  cent.,  respectively,  of  protein,  and  one  ol 
Tiger  Gluten  Feed,  14017,  sent  by  S.  A.  Smith  &  Son,  Clinton- 
ville,  made  by  the  St.  Louis  Syrup  &  Preserving  Co.,  contains 
22.87  per  cent,  of  protein,  instead  of  25.0  guaranteed.  Another 
sample  of  gluten  feed,  16081,  from  Abner  Hendee,  contains 
23.75  per  cent,  of  protein. 

Hominy   F^ed. 

Analyses  on  pages  180  and   181. 

This  material,  also  called  "Hominy  Chop"  and  "White  Meal," 
is  a  by-product  from  hominy  mills  and  breweries  and  is  quite 
popular  with  dairymen. 

Hominy  Feed,  with  the  names  of  the  following  firms  upon 
the  bags,  did  not  bear  the  statement  of  composition  which  is 
required  by  the  law  concerning  feeding  stuffs:  M.  F.  Ber- 
ringer,  Philadelphia;  The  Coles  Co.  and  Meech  &  Stoddard, 
Middletown ;   Hollister,  Chase  &  Co.,  Simpson,  Hendee  &  Co. 
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and  William  R.  Payne  &  Son,  New  York,  and  J.  S.  Wolfe 
Co.,  Pittsfield,  Mass. 

The  Hominy  Feed  sold  by  Suffem,  Hunt  &  Co.,  contains 
considerably  less  protein,  9.75  per  cent.,  than  is  guaranteed, 
11.00  per  cent.;  the  other  brands  meet  fairly  well  the  manu- 
facturers' guaranties. 

Several  samples  of  Hominy  Feed  sent  by  individuals  had 
the  following  composition: 

13425,  from  F.  B.  Newton,  Plainville.  13893,  sold  by 
Chapin  &  Co.,  Boston,  sent  by  T.  A.  Stanley,  New  Britain. 
1 39 10,  Hominy  Chop,  and  13909,  Star  Hominy  Chop,  made  by 
Toledo  Elevator  Co.,  sent  by  Meech  &  Stoddard,  Middletown. 
13953,  Star  Feed,  made  by  the  Toledo  Elevator  Co.,  sent  by 
A.  L.  Hitchcock,  Plainville.  14130,  "A  by-product  from 
cracked  corn,"  sent  by  R.  G.  Davis,  New  Haven. 

Analyses. 

13425  13893   13910  13909  Z3953  14130 

Water  8.93 

Ash  3.34 

Protein   10.37  9.06  .     10.06       9.00       8.63        8.81 

Fiber    7.29 

Nitrogen- free  Extract 64.68 

Fat    7.48  6.70 


••••      ••••      •••• 


••      ••••      ••••      •••• 


•■••      •••«      •••• 


•  «  •      •  •  • 


•••«      ••••      ••••      •• 


100.00 

The  Star  Chop  apparently  contains  a  larger  proportion  of 
cob  than  the  average  hominy  chop. 

Rye  Feed. 

Analysis  on  pages  182  and  183. 

Seven  analyses  are  given  in  the  table.  All  of  the  samples 
are  pure  and  of  fair  average  quality,  but  none  of  them  has 
the  guaranty  of  composition  required  by  law. 

The  prices,  all  of  which  were  quoted  in  October  last,  range 
from  $22.50  to  $28.00  per  ton. 

At  the  latter  price  rye  feed  could  not  be  economically  used 
at  present. 

Malt  Sprouts. 

Analysis  on  pages  182  and  183. 

The  two  samples  examined,  neither  having  the  required 
guaranty,  have  about  the  usual  composition. 
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Dried  Distillery  Grains. 

Analyses  on  pages  182  and  183. 

Ajax  Flakes. — This  material  is  the  grains  from  which  starch 
and  sugar  have  been  largely  removed  by  "mashing"  in  the 
distilleries  and  which  have  then  been  dried. 

In  the  three  samples  examined  the  average  percentage  of 
protein  found  is  30.89,  guaranteed  33.0.  Average  fat  found 
13.35,  guaranteed  12.0.  Two  of  the  "Dairy  Feeds"  noticed 
on  pages  186  and  184,  namely  15768,  Empire  State  Dairy 
Feed,  and  15591,  Biles  Dairy  Feed  Fourex  Grains,  are  also 
dried  distillery  grains,  which  have  proved  to  be  an  excellent 
dairy  feed. 

A  sample,  13920,  marked  Protein  Corn  Distillers  Grains 
from  C.  F.  Keck  &  Co.,  Milwaukee,  Wis.,  has  the  following 
composition : — 

Water    11.77 

Ash    1.87 

Protein    26.56 

Fiber   10.21 

Nitrogen-free  Extract  39>34 

Fat 10.25 

100.00 

Buckwheat  Middlings. 

Analysis  on  pages  182  and  183. 

This  material,  made  in  this  state,  maintains  its  usual  quality 
as  a  high  protein  feed,  selling  at  a  very  reasonable  price,  $22.00 
per  ton. 

A  sample  of  Birkett  Buckwheat  Feed,  1343S,  sent  by  Meech 
&  Stoddard,  Middletown,  contains  only  12.87  P^r  cent  of 
protein  and  another  sample,  sent  by  Thomas  Holt,  Southington, 
contains  but  9.81  per  cent.  These  contain  a  large  amount  of 
hulls,  which  are  nearly  worthless  as  feed. 

The  Buckwheat  Middlings  are  free  from  them. 

Alfalfa  Meal. 

Analysis  on  pages  182  and  183. 

This  material  appears  to  be  true  to  name  and  to  be  dried 
and  ground  alfalfa  hay.     It  contains  20.25  P^r  cent,  of  protdn 
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and  IS  offered  for  $38.00  per  ton.  Cotton  seed  meal,  contain- 
ing pound  for  pound  twice  as  much  protein,  sells  for  $^8-$30. 
The  price  of  this  alfalfa  meal  is,  therefore,  out  of  all  propor- 
tion to  its  value  as  a  dairy  feed. 

« 

Miscellaneous    Mixed    Feeds. 

Various  Corn  and  Oat  Feeds, 
Analyses  on  pages   182  and  183. 

These  are  mixtures  of  factory  waste  products,  sold  imder 
various  proprietary  names,  some  of  them  containing  a  con- 
siderable amount  of  oat  hulls. 

The  protein  in  them  ranges  from  8.00  to  9.75  and  the  woody 
fiber  from  3.87  to  12.24. 

No  guaranty  is  given  by  the  Husted  Mill  and  Elevator  Co. 
The  other  brands  are  sold  with  guaranties,  which  in  all  cases 
are  substantially  justified  by  the  composition  of  the  goods. 

A  sample  of  Victor  Feed,  13437,  sent  by  Dr.  Geo.  E.  Corwin, 
Jr.,  Lakeville,  contains  7.81  per  cent,  of  protein. 

Com  and   Wheat  Feeds. 

Analysis  on  pages  182  and  183. 

Mixtures  of  Corn  and  Wheat. 

Colonial  Choice  Middlings,  made  by  Miner-Hillard  Mill  Co., 
Wilkes  Barre,  Penn.,  is  a  mixture  of  wheat  and  com  products 
containing  no  undue  proportion  of  cob  and  meets  the  manufac- 
turer's guaranty.  * 

Mixtures  of  Corn-Cobs  and  Wheat  Feed. 
Analyses  on  pages  182-185. 

Dairy  Mixed  Feed  manufactured  for  Jennings  &  Fulton, 
Boston,  is  stated  to  be  a  mixture  of  winter  wheat  bran,  winter 
wheat  ship  stuff  and  corn  cob  meal. 

The  average  percentages  of  protein  and  fat  in  the  three 
samples  examined  are  11. 16  and  3.07,  respectively.  The  guar- 
anty is  12.05  protein  and  3.20  fat. 

Jersey  Mixed  Feed  and  Indiana  Mixed  Feed  made  by  the 
Indiana  Mill  Co.,  Terre  Haute,  have  the  same  guaranty  as  the 
above,  and  the  same  statement  of  ingredients. 

A  single  sample  of  Blue  Grass  Mixed  Feed,  manufacturer 
not  stated,  contains  but  10.75  P^r  cent,  of  protein,  while  12.50 
per  cent,  is  guaranteed. 

II 
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Corn,   Oats  and  Barley, 

Analyses  on  pages   184  and  185. 

Analyses  of  two  brands  appear  in  the  table.  That  made  by 
the  Husted  Mill  and  Elevator  Co.  is  sold  without  g^rant}-. 
Schumacher's  Stock  Feed,  made  by  the  American  Cereal  Co., 
substantially  meets  its  guaranty  of  12  per  cent,  protein  and 
4.0  per  cent,  of  fat. 

Proprietary  Horse  Feeds, 
Analyses  on  pages   184  and  185. 

Sucrene  Horse  Feed,  made  by  American  Milling  Co., 
Chicago,  111.,  is  a  mixture  of  wheat,  oat,  com,  barley  and  other 
products,  with  some  linseed  meal.  The  guaranty  is  13.50  per 
cent,  of  protein  and  3.50  of  fat.  Two  samples  analyzed  con- 
tains 11.87  and  12.62  per  cent,  of  protein  and  248  and  2.64. 
per  cent,  of  fat,  respectively. 

Horse  Feed,  made  by  the  Buffalo  Cereal  Co.^  Buffalo,  N.  Y., 
is  a  mixture  of  oats,  cracked  com,  wheat  bran  and  linseed  meal 
and  substantially  meets  the  owner's  guaranty. 

Horse  Feed,  made  by  the  H.  O.  Co.,  Buffalo,  N.  Y.,  is  a 
mixture  of  com,  oats  (or  oat  hulls),  wheat  bran  and  peanuts, 
and  meets  the  manufacturer's  guaranty. 

Proprietary  and   other  Dairy  and  Stock   Feeds. 
Analyses  on  pages  184  and  185. 

A  considerable  number  of  brands  of  these  feeds  have  been 
examined,  of  all  degrees  of  concentration,  the  protein  in  them 
ranging  from  8.25  to  32.00  per  cent. 

With  the  exception  of  that  sold  by  the  Daniels  Mill  Co.,  all 
have  a  guaranty  of  composition,  as  required  by  law. 

The  following  brands  contain  considerably  less  protein  than 
is  guaranteed. 

Guaranteed.        Found. 

Quaker  Dairy  Feed .' 14.0*  11.7S 

Biles*  Union  Grains 240  22,00 

Dickinson's  Stock  Food io.d  8.25 

Clark  Bros.  &  Co/s  Empire  State  Dairy  Feed. .  36.2  29.50 

Lenox  Stock  Feed 9.9  8.50 

Hammond  Dairy  Feed 17.0  14.62 


*  Reduced  December  i  to  12.0  per  cent. 
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These  dairy  and  stock  feeds  are  mixtures  of  a  great  variety 
of  products  or  factory  wastes.  In  such  a  ground  mixture  it 
is  usually  impossible  to  say  whether  the  ingredients  used  are 
sound,  saleable  products,  or  are  damaged  and  waste  articles. 
The  following  list  shows  the  various  ingredients  found  by 
microscopic  examination  of  the  feeds.  Quaker  Dairy  Feed,  oat 
and  wheat  products,  cotton  seed  meal,  trace  of  com.  Sucrene 
Dairy  Feed,  wheat,  com,  barley  and  oat  products,  cotton 
seed  meal  and  some  weed  seeds.  Biles  Fourex  Grains,  and 
Clark  Bros,  &  Co/s  Empire  State  Dairy  Feed,  maize,  barley, 
oat  and  rye  residues.  They  are  dried  distillery  grains.  Biles 
Union  Grains,  maize,  oat,  barley  and  rye  residues,  with  wheat 
bran,  malt  sprouts,  cotton  seed  and  linseed.  Buffalo  Cereal  Co/s 
Creamery  Feed,  com  and  oat  products  and  cotton  seed  meal. 
jX  Stock  Feed,  Daniels  Mill  Co/s  Stock  Feed,  H,  O.  Mills, 
Ne^v  England  Stock  Feed,  corn,  oats  and  wheat  products. 
Durham  Stock  Feed,  Haskell's  Stock  Feed,  com  and  oat  feed. 
Great  Western  Cereal  Co.'s  Excelsior  Stock  Feed,  Dickinson's 
Stock  Feed,  Lenox  Stock  Feed,  cracked  corn  and  oat  product. 
Blatchford's  Calf  Meal,  cotton  seed,  Unseed,  beans,  carob- 
beans,  wheat  product  and  fenugreek.  H,  O.  Dairy  Feed,  com, 
oat  and  wheat  products  and  cotton  seed  meal.  Protena  Dairy 
Feed,  wheat  bran,  corn  product,  cotton  seed  meal  and  ground 
hay,  with  characters  of  alfalfa.  Hammond  Dairy  Feed,  malt 
sprouts  and  other  barley  product,  oat  and  maize  products  and 
weed  seeds. 

A  sample  of  Quaker  Dairy  Feed,  13921,  sent  by  C.  C.  Qiapin, 
Thompsonville,  contained  moisture  7.13,  protein  12.13,  ^^tt 
3.55  per  cent,  which  is  about  the  usual  composition  of  this 
brand. 

A  sample  of  Sucrene  Dairy  Feed,  15 128,  sent  by  F.  B.  Ash- 
ton,  Middletown,  containing  15.31  per  cent,  of  protein,  was 
by  a  clerical  error  reported  as  containing  only  6.31  per  cent. 

Proprietary  Poultry  Feeds. 

Analyses  on  pages   186  and   187. 

Six  brands  of  poultry  feeds  have  been  examined.  American 
Cereal  Co/s  Poultry  Feed  contains  corn,  a  wheat  product  and 
cotton  seed  meal.    Buffalo  Cereal  Co/s  Poultry  Feed,  rolled 
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oats,  cracked  com,  wheat  bran.  H.  O.  Co.'s  Poultry  Feed, 
cracked  com,  rolled  oats,  wheat  bran  and  peanuts.  Purina 
Chick  Feed,  screenings  (containing  wheat,  wild  mustard,  black 
bindweed,  foxtail  and  cockle),  cracked  white  Kafir  com,  or  a 
related  variety  of  sorghum,  millet  and  cracked  com.  Daniels 
Mill  Co/s  Chick  Food,  millet,  cracked  com,  wheat  and  grit 
Cyphers  Incubator  Co/s  Laying  Feed,  wheat  bran  and  coarse 
corn  meal.  A  sample  marked  "Poultry  Food,"  without  the 
name  of  brand  or  manufacturer,  sent  by  H.  L.  Jeffrey,  New 
Preston,  contains  14.75  P^r  cent,  of  protein  and  1446  per  cent, 
of  salt.  It  is  composed  of  wheat  bran,  with  a  little  linseed, 
cayenne  pepper  and  salt  and  possibly  other  ingredients. 

Beef  Scrap  and  Meat  Meal. 
Analyses  on  pages  186  and  187. 
These  samples  have  the  usual  composition  of  such  material. 

THE  DIGESTIBILITY    OF  FEEDING-STUFFS. 

A  certain  part  of  every  feeding-stuff  is  indigestible  and 
passes  through  the  body  into  the  dtmg  without  doing  anything 
to  sustain  the  animal.  The  value  of  a  commercial  feed  rests 
wholly  in  that  portion  of  it  which  the  aninml  can,  uflder  favor- 
able conditions,  digest  or  appropriate  and  make  a  part  of  itself. 
Some  animals  have  greater  power  of  digestion  than  others,  and 
the  amount  of  any  ingredient,  protein,  fat,  or  fiber,  digested  by 
a  given  animal  depends  much  on  the  proportion  of  other  ingre- 
dients which  are  fed  along  with  it.  Thus,  if  starchy  matter  is 
fed  in  too  large  proportion,  a  considerable  part  of  it  will  pass 
into  the  dung  and  be  wasted.  But  fed  in  proper  fashion  over 
90  per  cent,  of  it  may  be  taken  up  by  the  body  and  nourish  it 

Table  I  gives  the  "digestion  coefficients"  of  most  of  the 
feeds  mentioned  in  Table  IV. 

The  digestion  coefficient  of  protein,  for  example,  in  cotton 
seed  meal  is  88.  This  means  that  in  a  properly  made  ration, 
neat  cattle,  in  good  health,  may  be  expected,  on  the  average,  to 
digest  about  88  parts  out  of  every  100  parts  of  the  protein  of 
cotton  seed  meal  of  good  quality.  The  table  has  no  great 
mathematical  precision,  but  is,  nevertheless,  a  valuable  general 
guide  in  feeding. 
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The  use  of  the  table  is  quite  simple.  Suppose  analysis  shows 
a  certain  sample  of  cotton  seed  meal  to  contain  43.5  per  cent, 
of  protein ;  that  is,  43.5  pounds  of  protein  in  100  pounds  of  the 
meal.  It  is  desired  to  know  how  much  digestible  protein  is 
contained  in  100  pounds  of  meal.  The  table  of  "(ligestion 
coefficients"  shows  that  of  every  100  pounds  of  crude  protein 
in  cotton  seed  meal  88  pounds  are  digestible.  It  follows,  by  the 
rule  of  three.  (100  is  to  88  as  43.5  is  to  38.28),  that,  of  the  43.5 
pounds  of  protein,  38.28  pounds  are  digestible.  To  apply  the 
table,  multiply  the  percentage  found  on  analysis  by  the  proper 
coefficient  taken  from  the  table  and  divide  the  product  by  100. 
The  result  will  be  the  percentage  amount  of  digestible  protdn, 
fiber,  etc.,  as  the  case  may  be. 

In  Table  IV,  under  the  averages  of  analyses,  will  be  found 
calculated  the  average  digestible  nutrients  contained  in  the  dif- 
ferent feeding-stuffs,  so  far  as  the  data  at  hand  permit. 

Table  I.  —  Digestion  Coefficients,  or  Percentages  of  the  Food 
Ingredients,  pound  by  Analyses,  which  are  Digestible  by  Neat 
Cattle. 

(Lindsay's  Compilation,  Fourteenth  Report  Massachusetts  (Haitch) 
Agricultural  Station  I902,*page  195.) 

Nitrogen-free 
Protein.  Fiber.  Extract.  Fat. 

Cotton  Seed  Meal 88  J2  64  93 

Linseed  Meal,  new  process.  .85  74  84  93 

Linseed  Meal,  old  process. ..  89  57  78  89 

Com  Meal*  70  94  9i 

Gluten  Meal 84  ..  88  98 

Gluten  Feed  :.  85  76  89  83 

Wheat  Bran 77  21  69  66 

Wheat  Middlings  77  30  78  88 

Wheat  Mixed  Feed 77  26  74  77 

Rye  Meal  84  ..  92  64 

Malt  Sprouts  80  34  69  100 

Dried  Distillers'  Grains 74  •  •  82  95 

H.  O.  Dairy  Feed 78  41  70  85    ' 

Quaker  Oat  Feed 81  43  67  89 

Quaker  Dairy  Feed 78  41  70  85 

Com  and  Oat  Feeds 71  4^  83  87 


*  Also  assumed  for  hominy  feeds. 
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REGARDING    THE    PURCHASE    OF    COMMERCIAL 

FEEDING-STUFFS. 

A  well-managed  dairy  farm  should  produce  all  of  the  coarse 
fodder ,-«-in  form  of  corn  fodder  or  stover,  hay  and  ensilage, — 
which  is  needed  for  the  stock,  and,  excepting  under  unusual 
conditions,  should  also  supply  an  abundance  of  starchy  food, 
such  as  corn  meal  and  in  some  cases  oats  and  barley,  for 
feeding  purposes. 

These  the  farmer  should  be  able  to  produce  in  abundance. 

But  in  order  to  feed  them  without  waste  and  also  to  supply 
a  deficiency  in  them,  it  is  almost  always  advisable  or  neces- 
sary, in  the  absence  of  clover,  alfalfa,  or  other  leguminous 
crops,  to  buy  feeds  rich  in  digestible  protein; — considerably 
richer  in  it  than  corn  meal. 

The  analyses  given  on  following  pages  show  what  feeds  are 
at  present  on  our  market,  which  of  them  meet  this  demand 
for  digestible  protein  at  reasonable  prices  and  which  of  them 
do  not  meet  this  demand  and  cannot  be  fed  to  advantage. 

The  main  facts  given  in  Table  IV  are  summarized  in  Table 
II,  which  shows,  first,  the  average  composition  of  these  feeding- 
stuffs  as  determined  by  our  recent  examination  and  arranged 
according  to  the  per  cent,  of  protein  in  them;  second,  the 
amount  of  digestible  matter  in  each  feed,  as  far  as  we  have  been 
able  to  calculate  it,  and  third,  the  average  retail  prices  of  the 
feeds  in  October  and  November  last. 

The  table  divides  the  commercial  feeds  into  five  classes. 

1.  Those  having  over  30  per  cent,  of  protein  in  them: — Cotton 
seed,  linseed  and  gluten  meals,  dried  distillers*  grains  and 
buckwheat  middlings. 

Their  average  price  is  $29.24  per  ton  and  average  protein 
33.3  per  cent. 

2.  Feeds  having  between  20  and  30  per  cent,  of  protein : — Cer- 
tain gluten  feeds,  some  brands  of  distillers'  grains,  alfalfa 
meal  and  certain  proprietary  dairy  feeds. 

Alfalfa  meal  is  excluded  from  the  averages,  on  account  of 
the  price,  which  is  prohibitive.  These  feeds  have  an  average 
cost  of  $26.61  and  contain  an  average  of  24.6  per  cent 
protein. 
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3.  Feeds  having  between  15  and  20  per  cent,  of  protein: — 
Certain  gluten  feeds,  middlings,  mixed  feed  and  winter 
bran,  and  some  proprietary  dairy  feeds. 

Their  average  price  is  $24.74  and  their  average  percent- 
age of  protein  17.1  per  cent. 

4.  Feeds  having  between  10  and  15  per  cent,  of  protein: — 
Spring  bran,  hominy  feed,  and  various  proprietary  feeds. 
The  average  price  is  $24.17  and  average  percentage  of  pro- 
tein 12.2. 

5.  Feeds  with  less  than  10  per  cent,  of  protein: — Com  meal, 
mixtures  of  corn  and  oats  (hulls)  and  a  considerable  num- 
ber of  "stock  feeds,"  which  are  essentially  mixtures  of  corn 
and  oats.  These  cost  on  the  average  $23.70  per  ton  and  con- 
tain an  average  of  8.8  per  cent,  of  protein. 

The  table  shows  that  feeds  are  bought  and  sold  at  prices 
which  bear  no  just  relation  to  their  feeding  value. 

Thus,  it  is  not  difficult  to  select  feeds  selling  at  about  the  same 
price,  one  of  which  contains  twice  as  much  protein  as  the 
other. 

The  whole  class  of  feeds  which  contain  on  the  average  23.8 
per  cent,  of  protein  costs  on  the  average  only  $3.00  per  ton  more 
than  that  class  of  feeds  which  contains  but  8.8  per  cent,  of 
protein. 

In  most  cases  a  feeder  cannot  use  to  advantage  any  boughten 
feed  containing  less  than  15  per  cent,  of  protein. 

Ready  mixed  feeds,  made  of  a  number  of  by-products  or 
factory  wastes,  may  wisely  be  let  alone,  unless  the  buyer  can 
see  for  himself  out  of  just  what  raw  material  the  mixture  is 
being  prepared.  Low  grade,  damaged  com,  shriveled  wheat, 
peanut  refuse  and  wheat  screenings  containing  many  weed 
seeds,  are  not  infrequently  found  in  such  feeds  by  careful 
examination,  but  are  not  easy  for  the  buyer  himself  to  recognize. 
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-Average   Composition  of   Feeds  in  Connecticut   Mark^et 
Digestible  Matter  in  them  and  Selling  Price. 


Containing  over^op^r  cent,  protein. 

Cotton  Seed  Meal 

Linseed  Meal,  new  process 

**  **        old  process 

Cream  Gluten  Meal 

Chicago     **         **      

XXXX  Dairy  Feed 

Dried  Distillery  Grains 

Buckwheat  Middlings 

Containing  20  to  30  per  cent,  of 
protein. 

Empire  State  Dairy  Feed 

Continental  Feed 

Gluten  Feed,  Globe 

Malt  Sprouts 

Gluten  Feed,  BuflFalo 

•*  Buffalo  Cereal  Co. . 

»•  Hubinger's 

**  Am.  Cereal  Co 

Dairy  Union  Grains 

Gluten  Feed,  Queen 

**  Warner's 

H.  O.  Dairy  Feed 

Alfalfa  Meal  

Containing  1$  to  20  per  cent,  of 
protein. 

Gluten  Feed,  Flint 

Creamery  Feed,  Buffalo  Cereal  Co. 

Protena -- 

Gluten  Feed,  Cedar  Rapids 

**  Bay  State 

Wheat  Middlings,  Spring 

"  Winter 

Rye  Feed 

Mixed  Feed.  Winter 

Bran,  Winter 

Mixed  Feed,  Spring 

Sucrene  Dairy  Feed 

Containing  10  to  13  per  cent,  of 
protein, 

Hammond  Dairy  Feed 

Bran,  Spring 

Colonial  Middlings 

H.  O.  Horse  Feed 

Sucrene  Horse  Feed 

Quaker  Dairy  Feed 

Horse  Feed,  Buffalo  Cereal  Co. . . 
Various  Mixtures  of  Wheat  Feed 

and  Corn  Cob 

Hominy  Feed 

XXX  Stock  Feed :.... 


In  100  pounds  of  feed  are  contained 
pounds  ot 
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Table   II. — Average  Composition  of  Feeds  in   Connecticut   Market, 
Digestible  Matter  in  them  and  Selling  Price. — Continued. 
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In  100  pounds  of  feed  are  con* 
tainea  poundH  of  digestible 


■ 
c 

n-free 
act 
etc.). 

^1 

e 

i 

1 

• 

1 

0  >*  i* 

ther 
tract 

i 

? 

< 

0, 

b. 

z    a. 

W 

ft, 

£ 

12.5 

2.1 

9.9 

4.8 

67.2 

3.5 

7.0 

2.3 

9.8 

3.2 

9.1 

10.4 

63.0 

4.5 

6.5 

5.0 

7.5 

3.6 

9.0 

8.8 

64.3 

6.8 

6.3 

4.2 

12.1 

1.4 

9.0 

1.9 

7T.6 

4.0 

6.3 

a.    _ 

8.6 

5.9 

8.6 

12.2 

58.4 

6.3 

6.1 

5.9 

II. 7 

3.1 

8.5 

9.1 

64.7 

2.9 

6.0 

4.4 

10.4 

4.8 

8.3 

12.7 

57.8 

6.0 

5.9:6.1 

10.5 

3.3 

8.3 

II. I 

63.1 

3.8 

5.95.3 

10.3 

3.2 

8.8 

8.2 

64.9 

4.6 

6.2|3.9 

10.5 

3.8 

8.1 

10.3 

634 

3.9 

5.8 

4.9 

THE     WEIGHT     OF     ONE     QUART     OF    VARIOUS 

FEEDING    STUFFS. 

The  following  table  gives  the  weight  of  one  quart  of  the 
feeds  named,  and  is  useful  to  calculate  the  weight  of  grain 
ration  fed,  from  the  measure  which  is  almost  universally  used  on 
farms. 

This  table  was  prepared  by  Mr.  H.  G.  Manchester,  of 
Winsted. 

Table  III. — ^The  Average  Weight  of  One  Quart  of  Each  of 

Eeeds  Named. 

Pounds. 

Cotton  Seed  Meal 1.5 

Linseed  Meal,  old  process i.i 

Linseed  Meal,  new  process 0.9 

Gluten  Meal  1.7 

Gluten  Feed  14 

Distillers'  Grains  0.7 

Wheat  Bran,  coarse 0.5 

Wheat  Middlings,  coarse 0.8 

Wheat  Middlings,  fine i.i 

Mixed  Wheat  Feed 0.6 

Corn  Meal  1.5 

Hominy  Meal  1.3 

Provender    1.5 

Oats  1 .2 

Rye  Bran  0.6 

H.  O.  Dairy  Feed 0.7 

Victor  Com  and  Oat  Feed 0.7 
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Table  IV. — Analyses  of  Commercial  Feeds. 


o 
Z 

e 


15680 
15726 


Brand. 


Rktail  DeAL£B. 


Cotton  Seed  Meal. 
Green  Diamond.     Chapin  &  Co.,  Boston 


(t 


(I 


it 


Hartford:  Daniels  Mill  Co.... 

Colchester :  Colchester  Grain  i 

Coal  Co 

Wallingford:  E.  E.   Hall 


15626  Magnolia  Brand.     Chas.  M.  Cox  Co.,  Boston 

15638  Georgia  Cotton  Oil  Co.,  Augusta,  Ga Ne7v  Britain:  M.  D.  Stanley 

15631  Dixie  Brand.     Humphreys,  Godwin  &  Co.,  Mem- 
phis, Tenn 


15735 

15765 

15773 
15688 
15716 

15709 
15829 


15675 


Dixie  Brand.     Humphreys,  Godwin  &  Co.,  Mem- 
phis, Tenn -    

Eagle  Brand.    W.  A.  Kaiser  &  Co. ,  Memphis,  Tenn. 


J.  E.  Soper  &  Co.,  Boston 
The  ] 


Hunter  Bros.,  Milling  Co.,  St.  Louis 

Star  Brand.    J.  T.  &  R.  S.  Wells,  Memphis"fenn. 


it 


it 


tt 


it 


kt 


it 


Linseed  Meal^  New  Process. 
American  Linseed  Co.,  Chicago,  111.  .. 


Linseed  Meal,  Old  Process. 

15737  American  Linseed  Co.,  New  York 

15836  Mann  Bros.  Co.,  Bufifalo,  N.  Y 

15683  Metzger  Seed  and  Oil  Co.,  Toledo,  Ohio  . 

15811  Midland  Linseed  Co.,  Minneapolis 

15782  Wright  &  Hills  Linseed  Oil  Co.,  Chicago 


Meriden :    Meriden    Grain    and 
Feed  Co 

Willimantic :  H .  A.  Bug^bee 

Van  tic:  A.  R.  Manning 

Norwich:  Norwich  Grain  Co... 
Hartford:  Smith,  No nham&Ca 
Middletown  :  Meech  &  St od  dare 

Suffield:  Spencer  Bros 

Danbury:  F.  C.  Benjamin  &  Co. 

Average  of  the  12  analyses 

A  verage  digestible 


Hartford:  Daniels  Mill  Co.  .., 
Digestible 

Willimantic:  H.  A.  Bugbee  ... 

Winsted:  Balch  &  Piatt 

Hartford:  Smith,  Northam&Co. 

New  Canaan:  C.  H.  Fairty 

New  London :  P.  Schwartz 

Average  of  the  above  5  analyses 
Average  digestible 


\New  Haven  :  Abner  Hendee. 


Wheat  Products. 
Bran  from  Winter  Wheat. 

15608  Ballard's.     Ballard  &  Ballard,  Louisville,  Ky 

15609  Choice  Flaked.     Commercial  Milling  Co.,  Detroit, 

Mich 

15746  Eagle  Mill  and  Elevator  Co.,  Higginsville,  Mo \Danielson:  Waldo  Bros. 

15751  Taylor's.     The  Northwestern  Elev.  and  Mill  Co.,  1 

Toledo,  Ohio **         Quinebaug  Store.. 


( t 


t« 


15803  Peru  Milling  Co.,  Peru,  Ind. 


15846 
15762 

15687 
15604 


15750 
15662 

15798 


Saginaw  Mill  Co.,  Saginaw,  Mich. 

Star  and  Crescent  Mill  Co.,  Chicago 

Voigt's.     Voigt  Mill  Co.,  Grand  Rapids,  Mich.  ... 


Bran  from  Spring  Wheat. 

John  Alden  Co.,  Minneapolis 

Alton  Milling  Co.,  Alton,  Iowa 

Bay  State  Milling  Co.,  Winona,  Minn. 


Derbf :  The  Peterson-Hendee 
Co 

Waterbury:  D.  L.  Dickinson.. 

Yantic:  A.  R.  Manning 

Hartford:  Smith,  Northam&  Co. 

New  Haven  :  J.  T.  Benham  Es- 
tate   

Average  of  these  9  analyses. . . 

Average  digestible 


Danielson  :  Quinebaug  Store  .. 

PlainvilU:  G.  W.  Eaton 

Ansonia:    Ansonia   Flour   and 
Grain  Co. 
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Sampled  in  1905. 


o 

2: 

e 


15680 

15726 
15626 

15638 


1 563 1 

15735 

15765 

15773 
15688 

I5716 

15709 
15829 


Analyses. 


15675 


15737 

15836 

15683 
1581I 
15782 


15608 

15609 
15746 

15751 

15803 
15846 


Water. 


9.87 

9.19 
8.06 
8.82 


8.98 

8.76 
8.84 
9.21 
8.61 
9.90 
8.51 

8.d9 


10.98 


10.17 
11.24 
10.90 
10.13 
9.80 
10.4s 


9-95 

10.13 
9-93 

10.20 

10.06 
11.34 


15762 
15687 

II. 15 
11.48 

15604 

9.95 
10.47 

15750 

15662 

9.55 
11.49 

15798 

10.27 

Ash. 


5.41 

6.08 
6.78 
5.69 


6.40 

7.51 
6.12 

7.95 
5.80 

6.64 

5.69 
6.00 
6.34 


5.34 


4.96 

5.31 
6.03 

5.40 

5.24 

5.39 


6.35 

5-47 
7.36 

8.95 

6.48 
6.46 

7.05 
5.79 

6.67 
6.73 


7.25 
5.92 

6.62 


Protein. 


37.87 

41.00 
42.00 

38.25 


40.00 

43.25 
41.44 

41.25 
43.00 

40.00 

41.25 

39-75 
40.75 
35-9 


35.62 
30.3 

33.87 
32.69 
29.69 
33.12 
34.12 
32.69 
29.x 


15.75 

14.06 

14.87 

15.37 

15.81 
14.25 
15.12 
14.50 

17.00 

15.19 
11.7 


14.75 
13.00 

14.25 


Fiber. 


11.45 

8.29 

8.08 

10.56 


9.62 

5.06 

8.89 

8.24 

10.09 

8.47 

11.57 
10.70 

9.35 

3.0' 


9.17 
6.8 

8.03 

7.77 
9.67 
8.89 
8.20 
8.51 
4.8 


7.67 

8.46 
9.28 

8.79 

8.59 
10.26 

8.68 

8.52 

8.67 


10.43 
10.38 

11.79 


Nitrogen-free 

Extract. 

(Starch,  gum,  etc.) 


27.60 

27.47 
26.95 
29.51 


27.00 

25.61 

25.50 

23.95 
25.29 

26.47 
26.71 

28.77 
26.75 
17. 1 


35.84 
30.1 

36.54 
35.20 

36.78 
35.68 
34.88 

3S.to 
27.9 


55.59 

57.30 
53.85 

52.62 

54.44 
53.25 
53." 
55.63 

52.76 
54.28 

37.4 


53.32 
54.95 

52.19 


Fat. 

(Ether 

Extract.) 


7.80 

797 
8.13 

7.17 


8.00 

9.81 
9.21 
9.40 
7.21 
8.52 
6.27 

6.79 
8.02 

7.5 


3.05 

2.8 

6.43 
7.79 
6.93 
6.78 

7.76 
6.4 


4.69 

4.58 
4.71 

4.07 

4.62 

4.44 
4.89 
4.08 

4.95 

4.56 
3.0 


4.70 
4.26 

4.88 


Price 
per 
ton. 


$29.00 

28.00 
28.00 
29.00 


29.00 

29.00 
30.00 
29.00 
30.00 
28.00 
29.00 
28.00 
28.89 


32.00 


32.00 
33.00 
31.00 
32.00 
32.00 
32.00 


24.00 

20.00 
20.00 

20.00 

22.00 
24.00 
20.00 
22.00 

19.00 
21.22 


21.00 
22.00 

24.00 
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Table  IV. — Analyses  of  Commercial  Feeds — Continued, 


o 

e 

9i 


Brand. 


15613 

15733 

15790 
15642 

15739 
15694 

15723 

15636 
15629 

15809 
15653 

15706 
15742 


15760 

15789 
15664 


Wheat  Products — Continued, 
Bran  from  Spring  Wheat. 
Badger.      Berger-Crittenden     Milling    Co.,    Mil- 
waukee   

Niagara.     Cataract  City  Milling  Co. ,  Niagara  Falls, 

N.  Y 

Cataract  City  Mill  Co.,  Niagara  Falls,  N.  Y 

^  Ogilvie's.     C.  M.  Cox,  Boston,  Mass 

Fulton  Milling  Co.,  Sioux  Falls,  S.  Dak 

Clover  Leaf.     The  Gardner  Mill,  Seymour  Carter, 

Hastings,  Minn 

Fancy  Flaky.      Hubbard   Milling  Co.,  Mankato, 

Minn 

Duluth  Imperial.  Imperial  Mill  Co. ,  Duluth,  Minn. 
L— K 


Ben  Hur.     Royal  Mill.  Co.,  Minneapolis.. 
Washburn,  Crosby  Co.'s,  Washburn  Mills 


(• 


ti 


Ct 


Broad  Flaky.    Wells  Flour  Mill.  Co.,  Wells,  Minn. 


Middlings,  Winter  Wheat. 
Trojan.     The  Allen  &  Wheeler  Co.,  Troy,  Ohio  .. 

Cataract  City  Mill.  Co.,  Niagara  Falls,  N.  Y 

M.     Hecker-J ones-Jewell  Milling  Co.,  New  York. 


15743  Fancy.     Williams  Bros.  Co.,  Kent,  Ohio 


15749 
15799 


15744 
15761 


15659 
15619 

15617 
15667 

15712 
15810 


Middlings,  Spring  Wheat. 
Standard.    John  Aid  en  Co.,  Minneapolis,  Minn. 
Bay  State  Milling  Co.,  Winona,  Minn 


Standard.     L.  Christian  &  Co.,  Minneapolis,  Minn. 

Snowball.     Gardner  Mills,  Seymour  Carter,  Hast- 
ings, Minn 

15805  jGooding-Coxe  Co..  Minneapolis,  Minn 

Commander.     Gregory  Cook  Co.,  Duluth,  Minn.. 

W.  J.  Jennison,  Minneapolis 

The  Northwestern  Consolidated,  Minneapolis 

B.     Pillsbury's,  Minneapolis,  Minn 

XX  Daisy.     Pillsbury's,  Minneapolis,  Minn 

Ben  Hur.     Ro3'al  Mill.  Co.,  Minneapolis 

15695  Star  and  Crescent  Mill.  Co.,  Chicago,  111 .- 

15644  Standard.  Washburn,  CrosbyCo.'s,  Washburn  Mills 
15728I 

i5754|George  Urban  Milling  Co.,  Buffalo,  N.  Y 

15741  No.  1  Extra.     Wells  Flour  Mill.  Co.,  Wells,  Minn. 


Retail  Dealss. 


Branford:  S.  V.  Osbom 


Willimantic:  H.  A.  Bugbee  . 
Hamden :  I.  W.  Beers 


New  Britain:  M.  D.  Scanlev  .. 

Putnam:  F.  M.  Cole  &  Co 

Manchester:  Manchester  Eleva- 
tor Co ._ 

Colchester:  Colchester  Gnun  4 
Coal  Co 

Meriden:  A.  H.  Cashen. 

Meriden:  Meriden  Grain  and 
Feed  Co 

Stamford:  Scofield  &  Miller.. 

Southington :  Southington  Luie- 
ber  and  Feed  Co.  .« 

Suffield :  Spencer  Bros. 

Putnam  :  F.  M.  Cole  &  Co.  ... 

Average  of  these  16  analjrses  .. 

Average  digestible 

Jewett  City  .*  J.  £.  Leonard  &  Son 

Hamden:  I.  W.  Beers 

PlainvilU:  G.  W.  Eaton 

Putnam :  Bosworth  Bros. 

Average  of  these  4  analyses  ... 
Average  digestible 


Danielson:  Quinebaug  Store... 
Ansonia  :    Ansonia  Flour  aod 

Grain  Co 

Putnam  :  Bosworth  Bros. 

fewett  City :  J.  £.  Leonard  &  Son 
Guilford:  Morse  &  Landon  ... 

Platnville:  F.  B.  Newton 

East  Haven  :  F.  A.  Forbes 

Branford:  S.  V.  Osborn 

Bristol:  W.  O.  Goodsell 

Thompsonville :   H.  K.  Brminird 
Stamford:  Scofield  &  Miller  ... 

Rockinlle  :  Edward  White 

New  Britain:  C.  W.  Lines  Co 
East  Hampton:  R.  H.  Hall  .... 
Plainfield:  J.  P.  Kingsley&Son 

Putnam:  F.  M.  Cole  &  Co 

Average  of  these  16  analyses  .. 
Average  digestible 
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Sampled  in  1905. 


AnALYS  BS. 


o 

e 
,0 

ca 
en 


1 5613 

15733 
15790 

15642 
15739 

156^ 

15723 
15636 

15629 
15809 

15653 
15706 

15742 


15760 

15789 
15664 

15743 


15749 

15799 
15744 

I5761 

15805 

15659 
I5619 

15617 

15667 

I5712 

I581O 

15695 

15644 

15728 

15754 

I574I 


Water. 


11.18 

10.59 
10.50 

11.22 

10.78 

11.23 

".43 
11.48 

10.81 
10.76 

10.63 
12.14 

10.35 
10.90 


10.78 
II. 16 
10.88 
11.05 
XO.97 


II. II 

11.09 
11.28 

10.84 
12.08 
12.12 
11.64 
11.29 

11.68 
12.24 
11.69 
11.65 

11.74 
11.13 
11.39 

11.42 
11.34 


Ash. 


5.56 

5.83 
7.15 

6.12 
6.91 

5.83 

7.04 
5.32 

5.65 
6.56 

6.47 
5.86 

6.92 

6.31 


4.38 

3.87 
4.60 
4.27 
4.28 


5.23 

5.39 
6.00 

4.36 

3.74 
3.61 
3.20 

4.75 
5.65 
4.12 
4.82 
380 
4.60 
5.76 
4.95 

4.77 
4.67 


Protein. 


1344 

13.75 
15.56 

13.44 
15.12 

13.37 

13.50 
14.87 

13.12 

13.87 

14.19 
13.62 

15.12 

Z4.06 

X0.8 

16.50 
14.87 

16.37 
18.00 
X6.44 

X2.7 


17.87 
17.50 

16.29 

16.50 
16.00 

15.75 

16.12 

14.37 

16.12 
18.12 
18.81 

15.31 
16.75 
17.25 
17.81 
18.00 

X6.78 
Z2.9 


Fiber. 


9.54 

9.18 
10.40 

9-39 
10.97 

11.26 

10.83 
8.08 

« 

10.82 
11.68 

11.07 
11.30 
11.52 

10.54 
2.2 

4.99 
5.92 
7.65 
3.85 
5.60 

».7 

6.82 

7.07 
6.41 

6.48 
5.70 
4.76 

4.65 
8.18 
8.38 
2.99 

4.77 
5.29 

5.53 
8.14 

6.76 

4.57 
6.03 
1.8 


Nitrogen>free 

Extract. 

(Starch,  gum,  etc.) 


57.03 

55.67 
51.09 

54.68 

51.24 

53.78 

52.66 
55.75 

55.36 
52.74 

52.99 

52.35 
50.96 

53.49 
30.9 

58.95 
59.96 
56.08 
57.80 
S8.X9 

45.4 


53.83 

53.05 
55.00 

57.04 
57.80 

59.19 
60.46 

57.13 
53.29 
58.14 
54.83 

59.74 
56.63 

52.51 
53.98 
55.70 

56.34 
43.9 


Fat. 

(Ether 

Extract.) 


4.25 

4.98 
5.30 

5.15 
4.98 

4.53 

4.54 
4.50 

4.24 
4.39 

4.65 

4.73 

5.13 
4.70 

3.x 

4.40 
4.22 

4.42 

5.03 

4.52 
4.0 


5.14 


4.3 


Price 
per 
ton. 


$22.00 

20.00 
19.00 

23.00 

19.00 

22.00 

19.00 
21.00 

22.00 
20.00 

22.00 

23.00 

19.00 

2Z.X3 


25.00 
21.50 
25.00 
21.00 

23.  Z2 


21.00 


5.90 

23.00 

5.06 

20.00 

4.78 

25.00 

4.68 

24.00 

4.57 

25.00 

3.93 

22.00 

4.28 

25.00 

4.88 

22.00 

4  39 

27.00 

5.08 

25.00 

421 

24.00 

4  75 

23.00 

5.21 

23.00 

5." 

21.00 

5.54 

23.00 

4.84 

23.3X 
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Table  IV. — Analyses  of  Commercial  Feeds — Continued. 


o 


Brand. 


Retail  Dkalkk. 


15693 

15759 
15820 

15785 

1 5791 
15708 

15794 
15672 

15786 
15654 

15660 
15722 

15643 

15657 
15752 

15612 

15725 

15623 
15736 
15833 
15704 


15691 
15600 

15649 

15658 
15690 


W H  EAT  Products — Continued. 
•     Mixed  Feed  from  Winter  Wheat. 
Acme.     Acme  Milling  Co.,  Indianapolis,  Ind 

Trojan.    The  Allen  &  Wheeler  Co.,  Troy,  Ohio... 
Buckeye.     The  American  Cereal  Co.,  Chicago,  III. 

Erie.     Chapin  &  Co 

Edison.  '*  St.  Louis 

Eagle  Fancy.     Chas.  M.  Cox  &  Co.,  Boston 

Red  Star.     Hannibal  Milling  Co.,  Hannibal,  Mo.. 
Manhattan.     Hecker-J ones- Jewell  Co.,  New  York 


■i 


ti 


K 


41 


Hunter  Bros.     St.  Louis,  Mo. 


Sunshine.     Hunter  Bros.,   St.  Louis,  Mo. 
Kehlor  Bros 


Snow  Flake.  Lawrenceburg  Roller  Mill  Co., 
Lawrenceburg,  Ind 

Lexington  Roller  Mills  Co.,  Lexington,  Ky 

Taylor's.  The  Northwestern  Elev.  and  Mill  Co., 
Toledo,  Ohio 

Rex  Mill  Co.,  Kansas  City 

Angola.     Simpson  Hendee,  New  York 

Try-me.     Sparks  Milling  Co. ,  Alton,  III 

Diamond.     S.  D.  Veits,  Springfield,  Mass 

Waggoner-Gates  Mill.  Co.,  Independence,  Mo...  - 
Washburn-Crosby  Co.,  Washburn  Mills 


Mixed  Feed  from  Spring  Wheat, 
Royal.     Brooks  Elevator  Co.,  Minneapolis. 
Columbia.     Chas.  M.  Cox  Co.,  Boston 


Croesus.     The    Gardner    Mill,    Seymour    Carter, 

Hastings,  Minn « 

Rutland.     Flint  Mill  Co.,  Milwaukee,  Wis 

Huron. 


ti 


*i 


(t 


It 


«t 


15707  Vermont. 

15589  Samoset.     Chas.  M.  Cox  Co.,  Boston,  Mass. 

1 564 1 

15630 


Wirthmore. 


tt 


tt 
>t 


tt 
tt 


tt 


tt 


tt 


15596  **     Fancy   ** 

1573 1  Duchess  Fancy.     R.  J.  Hardy  &  Sons,  Boston 

i5697|Boston.     Imperial  Milling  Co.,  Duluth,  Minn 

15668  JNorthwestern  Consolidated  Mill  Co 

15627 1  Fancy.     Pillsbury's,  Minneapolis 

15669!      ••  **  **  

15730 jOccident.      Russell-Miller  Milling    Co..     Valley 
I     City,  No.  Dak. 


Manchester :  Manchester  Elcra- 
tor  Co 

fewett  City:  J.  E.  Leonard  &  Son 

Bethel:  Johnson  &  Morrison... 

Clintonville:  S.  A.  Smith 

Hamden:  I.  W.  Beers .. 

Sujffield :  Spencer  Bros. 

Hamden  :  I.  W.  Beers. 

Bristol:  G.  W.  Eaton 

Clintonville:  S.  A.  Smith 

Southington  :  Southington  Lcm- 
ber  and  Feed  Co. 

PlainvilU:  G.  W.  Eatoa 

Colchester  :  Colchester  Grain  A 
Coal  Co 

New  Britain :  C.  W.  Lines  Co. 
PlainvilU:  F.  B.  Newton 

Danielson :  Q  uinebauff  Store. . . 
New  Haven :  Abner  Hendee... 
Colchester :  Colchester  Coal  and 

Grain  Co 

WalUngford:  E.  E.  Hall 

Willimantic:  H.  A.  Bugbee  ... 
New  Milford :  T.  Soule  &  Co.. 

Suffieldi  Arthur  Sikes 

Average  of  these  21  analyses.. 
Average  digestible 

Manchester :  Barrows  &  Kumey 
New  Haven  :  J.  T.  Benham  Es- 
tate   

New  Britain :  C.  W.  Lines  Co, 

PlainvilU:  F.  B.  Newton 

EcLst  Hartford  Meadow :  G.  M. 
White  &  Co 

Sujfield :  Spen cer  Bros 

New  Haven  :  R.  G.  Davis 

New  Britain:  M.  D.  Stanley.. 

Meriden :   Meriden   Grain    and 

Feed  Co 

i  New  Haven  :  R.  G.  Davis 

Stafford  Springs:  Geo.  L.  Dennis 

RockvilU:  Rockville  Milling  Co. 

Bristol:  W.  O.  Goodsell 

j  WalUngford:  E   E.  Hall 

\Bristol:  W.  O.  Goodsell 

i  Stafford  Springs  :  Geo.  L.  Den- 


nis 


ANALYSES  OF  COMMERCIAL  FEEDS. 


175 


Sampled  in  1905. 


Analyses. 


o 
Z 


15693 

15759 
15820 

15785 

1 5791 
15708 

I57<)4 
15672 
15786 

15654 
15660 

15722 

15643 
15657 

1575a 
1 5612 

15725 
15623 

15736 

15833 

15704 


15691 
15600 

15649 

15658 

15690 
15707 

15589 
15641 

15630 

15596 

15731 
15697 

15668 

15627 

15669 

15730 


Water. 


11.49 
10.30 
11.23 
10.40 
10.61 
12.12 
11.71 
10.41 

10.57 
10.73 

11.66 
12.27 

IT. 32 

II.7I 
10.03 

11.55 

11.52 

10.73 
10.45 

10.11 

10.35 

IZ.OI 


II. 19 

10.77 

11.40 
11.28 

11.46 
11.60 
11.25 
11.05 

10.91 
12.30 
11.00 
lI.IO# 

10.53 
10.25 

10. 7g 
11.94 


Ash. 

Protein. 

5.87 

17.00 

5.55 

15.62 

5.81 

16.12 

542 

15.50 

5.07 

16.19 

587 

16.12 

6.12 

16.25 

5.95 

16.50 

5.00 

1525 

6.32 

17.50 

6.33 

15.94 

6.77 

16.37 

6.37 

16.37 

5.70 

16.25 

6.27 

16.75 

5.96 

15.62 

5.06 

* 
14.62 

6.23 

16.50 

4.83 

15.50 

6.35 

17.00 

4.75 

16.00 

5.79 

15.66 

Z2.X 

4.85 

14.12 

4.51 

14.00 

5.-02 

14.50 

5.32 

14.25 

4.76 

14.25 

4.26 
<;.i2 

14.87 
13.7S 

4.82 

4.44 

5.63 

3.98 

4.94 
4.90 

3.94 
4.94 

4.Q7 


6.44 

4.25 
5.62 

4.56 
4.62 
4.69 
5.12 

5.25 


16.T2 


%I9 
6.77 

7.49 
8.08 

6.47 

8.02 

7.88 

8.46 

8.26 
7.45 

7.80 

6.95 
6.33 

7.21 
8.16 

8.74 
7.50 
6.04 

7.49 
7.09 

7.5s 
2.0 

9.26 

7.03 

8.52 
8.35 

8.75 

7.74 
7.29 

6.00 

7.26 
7.26 
6.81 

7.91 
8.54 
5.86 

7.18 
7.08 


Nitrogen-fre« 

Extract. 

(Starch,  gum,  etc.) 


54.00 

57-30 
54.82 
56.22 
57.07 

53-31 
53.30 

53.45 
5603 

52.71 
54.03 

51.63 

5460 

55.80 

55.38 
54.18 

56.00 
54.48 
59.95 
54.34 
57.40 

5549 
41.1 

56.28 

59.61 

56.23 
56.14 

55.96 
57.12 
58.14 
57.42 

59.50 
54.38 
58.87 
56.90 
56.72 
60.91 
56.82 

54.98 


Price 

Pat. 

(Ether 

Extract.) 

per 
ton. 

4.45 

$22.00 

4.46 

25.00 

4  53 

22.00 

4.38 

22.00 

4.59 

2Z.OO 

4.56 

24.00 

4.74 

20.  bo 

4.50 

24.00 

4.69 

23.00 

4.48 

24.00 

4.59 

24.00 

5.16 

22.00 

4.39 

24.00 

4.21 

24.00 

4.36 

22.00 

4.53 

21.00 

4.06 

22.00 

4.56 

21.00 

4.23 

22.00 

4.71 

24.00 

4.41 

24.00 

4.50 

22.70 

3.5 

4.30 

24.00 

4.08 

20.00 

4.33 

22.00 

4.66 

24.00 

4.82 

22.00 

4.41 

25.00 

4.45 

21.00 

4.27 

25.00 

3.64 

27.00 

4.81 

22.00 

478 

23.00 

4.53 

2300 

4.62 

24.00 

3.92 

21.00 

5.11 

24.00 

4.91 


23.00 
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Table  IV. — Analyses  of  Commercial  Feeds — Continued, 


o 
Z 

e 
o 
•a 

(/I 


15622 

15674 
15806 

I58I4 
I562I 

15740 


Brand. 


Wheat  Products— C-pw^/kaS?^. 
Mixed  Feed  from  Spring    Wheat, 
Gold  Mine.     Sheffield   King  Milling  Co.,  Minne- 
apolis   -- 

Thornton  &  Chase  Mill.  Co.,  Buffalo,  N.  Y 

Superior.  Washburn-Crosby  Co.  's,  Washburn  Mills 


Retail  Dkaj-ek. 


tt 


tt 


15652 
15781 
15611 

15595 
15766 
15770 
15603 


15646 
I5681 

15767 
15830 


15684 
15838 


15756 


15632 
15780 

15823 
15844 


15700 
15771 


15772 


Webster  Mill  Co.,  Webster,  So.  Dak. 
Wells  Flour  Mill.  Co.,  Wells,  Minn.. 


Maize  Products. 
Corn  Meal, 

Atwater  Mills,  Plantsville 

Buffalo  Cereal  Co.,  Buffalo,  N.  Y. 

Coles  Co.,  Middletown,  Conn. 

R.  G.  Davis,  New  Haven 

A.  R.  Manning,  Yantic 


tt 


tt 


tt 


No  Brand 


Gluten  Meal, 
Chicago  Gluten. Glucose  Sugar  Refining  Co.,Chicago 


ti 
tt 
1 1 


tt 
tt 
tt 


tt 
tt 
tt 


ti 
tt 

tt 


tt 

tt 
tt 


tt 

%  t 
tt 


Cream  Gluten.     111.  Sugar  Refining  Co.,  Chicago. 
tt  tt  ii  tt 


Gluten  Feed. 
American  Cereal  Co.,  Chicago,  111. 


Wallingford:  E.  E.  Hall  .... 

Bristol:  G.  W.  Eaton 

Guilford:  G.  F,  Walter 

South  Norwalk :  M.  T.  Hatch. 

Wallingford:  E.  E.    Hall.... 
Putnam:  F.  M.  Cole  A  Co.... 
Average  of  these  22  analyses. 
Average  digestible 1 


Plantsville :  Atwater  Mills. . . 

New  London  :  P.  Schwartz  ... 

New  Haven  :  Abner  Hendec.. 

R.  G.  Davis 

Yantic:  A.  R.  Mannine- 

n*  tt  .»     * 


Buffalo  Cereal  Co.,  Buffalo,  N.  Y. 


tt 
tt 
tt 


tt 

tt 
1 1 


tt 
tt 
tt 


tt 
tt 
tt 


Continental.*    Continental  Cereal  Co.,  Peoria,  111. 


tt 


tt 


tt 


1 1 


tt 


Cedar  Rapids.     Douglas  &  Co.,  Cedar  Rapids,  la. 


New  Haven:  J.  T.  Benham  Es- 
tate  

Average  of  the  above  7  analrsss 
Average  digestible 

New  Britain :  C.  W.  Lines  Co 
Hartford:  Daniels  Mill  Co.  ... 

Yantic:  A.  R.  Manning 

New  Milford:  F,  R.  Green... 
Average  of  these  4  analyses... 
Average  digestible '.. 

Hartford:  Smith,  Northam^  Co. 
Torrington:  F.  U,  Wadhams.. 
Average  of  these  2  analyses  ... 
Average  digestible 

Plainfltld:  Waldo  Tillingbast. . 
Digestible 


Meriden:  A.  H.  Cashen 

New  London  :  P.  Schwartz 

Danbury:  C.  W.  Keeler 

Thomaston:  L.  E.  Black mer. 
Average  of  these  4  analyses  .. 
Average  digestible 


Suffield :  Arthur  Sikes 

Norwich :  Nocmch  Grain  Co 
Average  of  these  2  analyses. 
Average  digestible  . 


V 

Norwich  :  Norwich  Grain  Co.. 
Amount  digestible 


*  A  distillery  product.     See  p.  157. 
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Sampled  in  1905. 


d 

Amalysbs. 

2 

Price 

§ 

Nitrogen-free 

Fat. 

per 
ton 

"S 

Water. 

Ash. 

Protein. 

Fiber. 

Bztna. 

(Ether 
Extract.) 

%^^aa» 

(I 

en 

(Starch,  gum,  etc.) 

15622 

7.47 

4.52 

14.62 

6.90 

62.61 

3.88 

$21.00 

15674 

11.3a 

5.55 

16.87 

8.54 

53.20 

4.52 

24.00 

15806 

10.50 

5.02 

16.25 

7.58 

55.77 

4.88 

22.00 

1 58 14 

11.41 

4.82 

16.37 

6.61 

55.96 

4.83 

24.00 

15621 

10.22 

4.40 

15.25 

6.35 

60.35 

3.43 

21.00 

15740 

10.80 

6.15 

16.25 

8.86 

52.56 

5.38 

21.00 

Z0.88 

4.86 

15.09 

753 

57.15 

4.49 

22.86 

.  --. 

XX.6 

2.0 

42.3 

3.5 

15652 

12.57 

1.27 

8.62 

1.58 

72.23 

3.73 

25.00 

I5781 

10.67 

2.31 

10. 2£ 

3.22 

65.57 

7.98 

28.00 

I561I 

11.99 

1.39 

9.25 

1.59 

72  32 

3.46 

25.50 

15595 

13.24 

1.20 

8.32 

1.63 

72.38 

3.23 

24.00 

15766 

12.64 

1.36 

8.87 

1.57 

71.63 

3.93 

26.00 

15770 

11.82 

1.26 

8.62 

1.51 

74.36 

2.43 

26.00 

15603 

12.17 

1.06 

8.81 

1.98 

72.86 

3.12 

23.00 

12.14 

X.4O 

8.96 

X.87 

71.65 

3.98 

25-35 





6.3 



67.4 

3.6 

15646 

8.35 

1.44 

31.87 

2.27 

50.40 

5.67 

34.00 

1568 1 

11.06 

2.31 

29.37 

2.72 

49.54 

5.00 

31.00 

15767 

7.95 

1.60 

32.87 

2.30 

49-57 

5.71 

32.00 

15830 

9.16 

1.55 
X.82 

33.62 

1.80 

47.80 

5.67 

30.00 

9x3 

31.93 

2.27 

49.34 

551 

31.75 

» 

---- 



28.4 



45.9 

5.x 

15684 

8.06 

1.39 

33.00 

2.07 

50.94 

4.54 

32.00 

15838 

9.97 

2.07 

32.37 

2.01 

48.50 

5.08 

34.00 

9.0X 

1.73 

32.68 

2.04 

49.73 

4«8x 

33.00 

*  *  »  « 

27.4 

— 

43.8 

4.7 

15756 

9-79 

2.62 

24.00 

7.31 

51.53 

4.75 

27.00 





20.4 

5.5 

45.9 

3.9 

15632 

9-73 

3.17 

25.44 

7.14 

50.97 

3.55 

27.00 

15780 

10.44 

2.51 

22.87 

7.15 

53.02 

4.01 

27  00 

15823 

8.94 

2.94 

24.50 

7.87 

52.21 

3.54 

27.00 

15844 

9.54 

1.51 

24.12 

7.17 

54.91 

2.75 

27.00 

9.66 

2-53 

24.23 

7.33 

52.79 

3.46 

27.00 

m   m   » 



20.6 

5.6 

47.0 

2.9 

15700 

7.37 

3.57 

28.75 

10.60 

37.90 

II. 81 

27.00 

15771 

8.03 

3.42 

28.75 

10.67 

37.35 

11.78 

29.00 

7.70 

3.49 

28.75 

X063 

37.64 

"79 

28.00 

»     M     W    V 

«  *  *  * 

2X.3 



30.9 

XI.2 

15772 

8.50 

0.93 

18.75 

7.56 

58.83 

5.43 

29.00 

. .  .  - 

— 

15.9 

5.7 

52.4 

4.5 

12 
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o 
Z 

a 
.S 


15738 
15842 


15625 

15734 
15779 

15645 

15676 
I569& 
15807 

15813 
15827 

1583I 
15914 


15605 

I5615 
15835 
15915 


15692 


15620 
15628 

1 5661 

15711 

15718 

15783 
15787 

15793 
15815 

15834 


15640 
15670 
15802 


Brand. 


RBTAIK.  DKAX.KS. 


Maizb  Products — Continued. 
Gluten  Feed, 
Flint  Gluten  Feed.     Flint  Mill  Co.,  Milwaukee. 


»t 


CI 


14 


tt 


IC 


Buffalo  Gluten  Feed.     C.   M.   Cox   Co.,  Boston., 
agents  for  Glucose  Sugar  Refining  Co. . . 


Putnam  :  F.  M.  Cole  Si  Co.  . 
Tarringttm:  E.  H.  Talcott... 
Average  of  these  a  analyses.. 
Average  digestible 


it 


•I 


ti 


I* 


»t 


i* 


Kk 


It 


«t 


tt 


Buffalo  Gluten  Feed.    Glucose  Sugar  Refining  Co., 

Chicago 


tt 
ti 
tt 

tt 
tt 
ti 
it 


it 
ti 
ti 
tt 
it 
it 
ti 


J.  C.  Hubinger  Bros.  Co.,  Keokuk,  Iowa 


tt 


tt 


tt 


ti 


it 


ti 


tt 


it 


Queen    Gluten   Feed, 
cago,  111 


National  Starch  Co.,  Chi- 


Globe  Gluten  Feed, 
tt 


N 


it 
tt 
it 
tt 
tt 

.i 

it 

It 


ti 

tt 

tt 
tt 
it 

it 

tt 
it 

tt 


Y.  Glucose  Co. 


t 
t 
t 

t 

t 

i 
i 

ii 


tt 

It 
ti 
it 
tt 
It 

tt 
if 

It 


Bay  State.     J.  E.  Soper  &  Co.,  Boston 


it 


It 


it 


ti 


it 


ti 


It 


It 


iVallingford:  E.  E.  Hall 

Willimantic :  H.  A.   Bugbee.. 
New  London  :  The  Arnold  Riidi 
Co 

//ew  Britain  :  C.  W.  Lines  Co,. 
Hartford:  Daniels  Mill  Co.  ... 
RockvilU:  Rockville  Milling  C:> 
Bridgeport:  Berkshire  MiUs  ... 
South  Norwalk :  M.  T.  Hatcb  . 
Danbury:  F.  C.  Benjamin  &  Co. 
New  Milford:  F.  R.  Green.  . 
Waterbury:  The  Platts  Mill  Co 
Average  of  these  11  analyses... 
Average  digestible 

New  Haven:  Abner  Hendee... 

Br  an  ford:  S.  V.  Osborn 

Winsted:  Balch  &  Plati 

Water  town :  M.  D.  Leonard  .  . 
Average  of  these  4  analjrses  ... 
Average  digestible 


Manchester :  Barrows  &  Korce} 
Digestible 

East  Haven:  F.  A.  Forbes 

Meriden :    Meriden  Grain    in^ 

Feed  Co.. 

Plainville:  G.  W.  Eaton 

Thompsonville :  H.  K.  Brainird 
MiddletoTtm  :  Meech  &  Stoddvd 

Clintonville :  S.  A.  Smith 

North    Haven  :     Co  -  openti^t 

Feed  Co 

Hamden:  I.  W.  Beers.    . 
Noriualk  :  The  Holmes,  Keclft 

&  Selleck  Co 

Canaan :  Ives  &  Peirce 

Average  of  these  zo  analyses . 
Average  digestible .' 

New  Britain :  M.  D.  Stanler  .- 
Bristol:  W.  O.  Goodsell  ...... 

Derby :    The    Peterson-Hendr; 
Co 
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6 

Analyses. 

Z 

Price 

M 

Nitrogen-irea 

Fat 

per 

a 

Water. 

Ash. 

Protein. 

Fiber. 

Extract. 

(Sther 
Extract.) 

lOU. 

en 

(Starch,  gum,  etc.) 

15738 

8.95 

1.02 

20.37 

6.22 

59.18 

4.26 

$27.00 

15842 

8.80 

I.IO 

19.00 

6.51 

5905 

5.54 

27.00 

8.87 

1.06 

19.68 

6.36 

59.13 

4.90 

27.00 

.--. 



X6.7 

4.8 

52.6 

4.1 

15625 

9.45 

1.85 

25.75 

5.91 

51.89 

5.15 

25.00 

15734 

9.94 

3.15 

26.25 

7.04 

50.69 

2.93 

26.00 

15779 

7.23 

0.80 

24.37 

7.63 

56.65 

3.32 

26.00 

15645 

10.78 

2.31 

24.94 

6.52 

52.01 

3.44 

27.00 

15676 

9.84 

1.70 

24.00 

6.95 

53.74 

3.77 

26.00 

15698 

10.26 

2.02 

23.75 

7.03 

53.68 

3.26 

27.00 

15807 

7.23 

2.39 

25.62 

6.71 

54.85 

3.20 

27.00 

I5813 

825 

1. 01 

23.75 

6.74 

57.36 

2.89 

27.00 

15827 

8.98 

0.94 

21.37 

7.81 

57.92 

2.98 

27.00 

I5P3I 

10.27 

2.36 

24.12 

7.06 

52.93 

3.26 

27.00 

I59I4 

6.89 

I.OI 

24.25 

7.63 

57.10 

3.12 

27.00 

9.OX 

1.78 

24.38 

7.00 

54.44 

3.39 

26.55 





20.7 

5.3 

48.5 

2.8 

15605 

8.03 

1-57 

25.19 

7.36 

54.85 

3.00 

26.00 

I5615 

8.02 

1.56 

23.75 

7.89 

55.65 

3.13 

26.00 

15835 

7.77 

1.79 

23.87 

8.03 

55.65 

2.89 

27.00 

15915 

8.15 

1.90 

25.00 

7.39 

53.91 

3.65 

28.00 

7.99 

X.70 

24.20 

7.67 

55.07 

3.17 

26.75 

20.6 

5.8 

49.0 

2.6 

15692 

II.I8 

• 

1.05 

22.00 

7.07 

56.05 

2.65 

28.00 





X8.7 

5.4 

49.9 

2.2 

Z562O 

8.91 

3.54 

26.94 

7.23 

50.38 

3.00 

25.00 

15628 

9.33 

3.45 

26.44 

7.58 

50.00 

3.20 

26.00 

1 5661 

13.29 

2.92 

27.50 

7.37 

46.57 

2.35 

26.00 

I57II 

8.87 

2.75 

27.00 

7.76 

50.11 

3.51 

27.00 

I5718 

8.31 

3.51 

26.44 

7.10 

51.67 

2.97 

26.00 

15783 

8.63 

3.14 

26.37 

7.49 

50.58 

3.79 

24.00 

1578^ 

7.63 

3.07 

29.25 

7.47 

50.01 

2.57 

25.00 

15793 

8.51 

3.15 

26.87 

7.86 

50.69 

2.92 

25.00 

I5815 

9.03 

3.09 

26.87 

7.40 

49.92 

3.69 

27.00 

15834 

9.46 

2.65 

26.25 

7.09 

51.76 

2.79 

27.00 

9.19 

3.13 

26.99 

7.44 

50.17 

3.08 

25.80 





22.9 

5.7 

44.7 

2.6 

15640 

8.32 

1.05 

19.25 

5.34 

62.23 

3.81 

26.00 

15670 

10.87 

1.08 

20.37 

4.36 

59.39 

3.93 

27.00 

15802 

9.78 

0.92 

16.25 

7.46 

60.24 

5.35 

26.00 
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Table  IV. — Analyses  of  Commercial  Feeds — Continued, 


o 
a 

JO 

(d 


Bkand. 


15588 

I56I4 
15655 

15720 
15804 


I570I 

15634 

15755 

15764 
I56I6 

15656 

I57IO 
15727 
I56I8 
15624 
15663 

15  788 
15800 
15822 

15774 
15753 
15776 

15777 
I567I 

15795 

15590 

15784 
15792 

15724 

15763 
15757 

I582I 

15837 

15682 

I572I 


Maize  Products— 0«W«^</. 
Gluten  Feed. 
Bay  State.    J.  E.  Soper  &  Co.,  Boston  . 


Warner's  Gluten   Feed.    Warner   Sufsrar   Refining 

Co.,  Waukegan,  111... 


t« 


It 


14 


tt 


tl 


it 
tt 


It 


11 
It 


Hominy  Feed. 

M.  F.  Berringer,  Philadelphia,  Pa 

Hominy  Feed.     Buffalo  Cereal  Co.,  Buffalo,  N.  Y. 
tt  tt  tt  tl  It 

tt  tt  It  II  tl 

Chapin  &  Co.,  Boston 

Green  Diamond.     Chapin  &  Co.,  Boston 

It  tl  It 

The  Coles  Co.,  Middletown 

Paragon.     Chas  M.  Cox  Co.,  Boston 

It  It  tl  It 

Wirthmore.         *'  **  **      .."!n"!-I! 

It  It  tl  II 

Monarch  Chop.     Husted  Mill  &  Elev.  Co.  Buffalo, 
N.  Y 

Husted  Mill  and  Elevator  Co.,  Buffalo,  N.  Y 

The  Hunter  Bros.  Mill.  Co.,  St.  Louis,  Mo 

HoUister,  Chase  &  Co.,  New  York 

Peerless.     F.  L.  Kidder  &  Co.,  Paris,  111 

Meech  &  Stoddard,  Middletown,  Conn 

Choice  Steam  Cooked  Hominy  Feed.     Miner,  HiU 

lard  Mill.  Co.,  Wilkesbarre,  Pa 

Steam  Cooked  Hominy  Feed.     Miner-Hillard  Mill. 

Co.,  Wilkesbarre,  Pa 

Wm.  M.  Payne  &  Son,  New  York 

II  tl  tl 

14  II  tt 

Simpson,  Hendee  &  Co.,  New  York  _' 

Suffern,  Hunt  &  Co.,  Decatur,  111 

Star  Feed.     The  Toledo  Elev.  Co.,  Tjoledo,  Ohio  _ 
It  tl  «%  It 

The  J.  S.  Wolfe  Co.,  Pittsfield,  Mass 

No  Brand 


RSTAII.  DSALZB. 


New  Haven:  R.  G.  Davis... 
Average  of  these  4  analyses. 
Average  digestible 


Branford  :  S.  V.  Osboni 

Soutkington:  SouthingtonUr- 

ber  and  Feed  Co 

Middlefield:  A.  E.  Miller 

Guilford  :  Morse  &  Landoo . 
Average  of  these  4  analyses 
Average  digestible 

Suffield:  Arthur  Sikes 

Meriden:  A.  H.  Cashen 

Plainfield:  Waldo  Tillinghasi . 
Norwich :  Norwich  Grain  Cc. 

Branford :  S.  V.  Osborn 

Soutkington :  Southington  Lcni- 

ber  and  Feed  Co 

ThompsonvilU  :  H.  K.  Brainari 
East  Hampton  :  R.  H.  Hall- 
East  Haven :  F.  A.  Forbes  .- 

fVallingford .-  E   E.  Hall 

PlainvilU:  G.  W.  Eaton 

North    Haven  :     Co  -  opciiD« 

Feed  Co 

Shclton  :  Taylor  &  Morse .-; 
Newtown  :  Taylor  &  HubbeH.- 
Norwich:  Chas.  Slosbcrg---- 
Plainfield:  J.  P.  Kingsley«S'= 

Mystic  :  J.  L.  Manning    

Groton  :  Groton  Grain  Co 

Bristol:  G.  W.  Eaton 

Ansonia  :    Ansonia  Flour  as- 

Grain  Co 

Ne7o  Haven:  R.  G.  Davis.- 
ClinUmville  :  S.  A.  Smith  .- 
Hamden:  I.  W.  Beers 
CoUhester:  Colchester  Grain aa- 

Coal  Co 

Yantic:  A.  R.  Manning. 
'jewett  City:  J.  E.  Leonard^^*^ 
Bethel:  Johnson  &  Morrison 
H^insted:  Balch  &  Plati 
Hartford:  Smith,  Northani&<^'^ 
Middlefield:  A.  E.  Miller  — 
Average  of  these  30  analyse* 
Average  digestible 


ANALYSES  OF   COMMERCIAL   FEEDS. 


I8l 


Sampled  in  1905. 


* 

0 

Akalysbs. 

» 

Price 

J 

N  itrogen-free 

Fat. 

per 

tf%n 

^^ 

Water. 

Ash. 

Protein. 

Fiber. 

Extract. 

(Ether 
Extract.) 

fcVai* 

(a 

Si 

(Starch,  gum,  etc.) 

15588 

10.19 

0.97 

18.31 

4.18 

62.94 

3.41 

$24.00 

9.79 

x.oo 

x8.§4 
X5.8 

5.33 

6X.22 

4x2 

25.75 

•--- 

-  .  -- 

4.1 

54.5 

3.4 

1 5614 

9.40 

1.34 

20.62 

7.53 

58.33 

2.78 

26.00 

15655 

8.42 

1.97 

24.06 

6.60 

5421 

4.74 

26.00 

15720 

9.77 

1.74 

22.62 

7.42 

54.81 

3.64 

25.00 

15804 

8.89 

1.55 

20.62 

7.27 

57.95 

3.76 

26.00 

9.X2 

x.65 

^I'i^ 

7.20 

56.32 

3.73 

25.75 





x8.8 

5.5 

50.x 

3.1 

15701 

9.47 

3.02 

10.75 

5.20 

62.15 

9.41 

24.00 

15634 

9.79 

2.61 

10.50 

4.27 

64.55 

8.28 

25.00 

15755 

10.43 

2  82 

10.94 

4.18 

62.47 

9.16 

23.00 

15764 

10.30 

2.61 

10.62 

3.89 

64.94 

7.64 

25.00 

1 5616 

11.40 

2.50 

10.37 

4.09 

64.55 

7.09 

24.00 

15656 

9.84 

2.50 

9.75 

5.45 

65.68 

6.78 

25.00 

15710 

10.83 

2.96 

10.69 

5.05 

61.77 

8.70 

24.00 

15727 

9.19 

2.74 

10.37 

4.17 

64.84 

8.69 

24.00 

15618 

10.54 

3.22 

11.37 

4.59 

61.26 

9.02 

23.00 

15624 

7.34 

2.92 

TO.  12 

4.30 

66.25 

9.07 

23.00 

15663 

10.09 

3.16 

10.75 

4.27 

60.91 

10.82 

25.00 

15788 

9.52 

2.76 

10.31 

4.85 

63.84 

8.72 

23.00 

15800 

10.67 

2.81 

8.12 

9.68 

64.58 

4.14 

22.50 

15822 

10.03 

2.47 

9.50 

6.58 

64.35 

7.07 

25.00 

15774 

8.71 

3.30 

10.87 

5.07 

62.25 

9.80 

24.00 

15753 

8.53 

2.72 

10.25 

4.43 

65.71 

8.36 

22.50 

15776 

9.83 

2.31 

10.00 

5.50 

65.32 

7.04 

24.00 

15777 

8.95 

3.35 

9.50 

8.68 

62.74 

6.78 

23.00 

15671 

9.50 

2.66 

10.50 

4.48 

64.39 

8.47 

25.00 

15795 

10.34 

2.87 

10.62 

4.74 

62.46 

8.97 

23.00 

15590 

9.89 

2.77 

10.62 

2.62 

65.90 

8.20 

23.00 

15784 

9.66 

2.53 

10.25 

3.96 

65.45 

8.15 

24.00 

15792 

9.41 

2.67 

10.62 

4.56 

64.61 

8.13 

23.00 

15724 

9.96 

2.60 

10.75 

3.55 

66.04 

7.10 

25,00 

15763 

9.38 

2.87 

9.75 

3.87 

65.33 

8.80 

24.00 

15757 

8.02 

3.15 

9.37 

9.89 

62.85 

6.72 

24.00 

15821 

8.47 

2.83 

9.00 

9.89 

6338 

6.43 

24.00 

15837 

8.69 

2.72 

9.87 

3.66 

67.11 

7.95 

24.00 

15682 

8.63 

2.76 

10.37 

3.97 

65.86 

8.41 

26.00 

15721 

9-74 

2.91 

9.50 

6.88 

63.92 

7.05 

23.00 

957 

2.80 

X0.20 

5.21 

64.19 

8.03 

23.88 

-  - 

__-- 

7.x 



60.3 

7.3 
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Table  IV. — Analyses  of  Commercial  Feeds — Continued. 


o 
e 


15602 

15699 
15797 

15840 
I5715 

15597 
15689 


Brand. 


15593 
15825 


15673 
15686 

15843 


15748 


15816 


15599 
15717 


15633 
15606 

15832 

15665 
15775 


Rye  Products. 
Rye  Feed.     Abner  Hendee,  New  Haven 

ti  tt  it 

Miner-Hillard  Mill  Co.,  WilkesbaurreVPa. 

4t  (t  tl  ti  t« 

Oneoto  Mill  Co.,  Oneoto,  N.  Y 

H.  G.  Stone  Milling  Co.,  Rochester,  N.  Y. 
H.  G.  Stone  &  Co., 

Barley  Products. 

Malt  Sprouts.     Chas.  M.  Cox  Co.,  Boston 

Barley  Sprouts.     Chase  Grain  Co.,  New  York 

Dried  Distillery  Grains. 

Ajax  Flakes.     Chapin  &  Co. ,  Boston 

it  tt  »t 

Flint  Mill  Co.,  Milwaukee!!'!!!" 

Buckwheat  Products. 

Buckwheat    Middlings.     Quinebaug    Mills,  Dan- 

ielson.  Conn 

Alfalfa  Meal. 
Purina  Alfalfa  Meal.     Purina  Mills,  St.  Louis,  Mo. 

Corn  and  Oat  Feeds. 

Victor  Corn  and  Oat  Feed,     American  Cereal  Co. 
tt  tt  «t  tt 


15679 


15826 
15696 


Corn  &  Oat  Chop.  Buffalo  Cereal  Co., Buffalo,  N.  Y. 

Boss  Corn  and  Oat  Feed.  The  Great  Western 
Cereal  Co 

Corn  and  Oats.  Husted  Mill  and  Kiev.  Co.,  Buf- 
falo, N.  Y 

Acme  Feed.     Acme  Milling  Co.,  Olean,  N.  Y.  -.. 

Pearl  Cooked  Oat  Feed.  Flint  Mill  Co..  Milwau- 
kee, Wis. 

Corn  and  Wheat  Feeds. 
Colonial   Choice  Middlings.     Miner-Hillard  Mill. 
Co.,  Wilkesbarre,  Pa 

Corn-Cob  and  Wheat  Feeds. 
Indiana  Mixed  Feed.    J.  H.  Cressey  &  Co.,  Boston 
Dairy  **  Jennings  &  Fulton,         ** 


A7w  Haven :  J.  T.  Benham  Est. 
Rockvillei  Rock vUle  Milling C.-" 
Ansonia  :    Ansonia   Flour  ans 

Grain  Co 

Torrington:  F.  U.   Wadhams 
MiddUtown:  Meech&  Stoddarc 

New  Haven  :  R.  G.  Davis 

Hartford:  Smith,  NorthaiD&Cc 
Average  of  these  7  analyses  .. 
Average  digestible 


New  Haven  :  R.  G.  Davis 

Danbury  :  F.  C.  Benjamin&Cj 
Average  of  these  2  analyses  ... 
Average  digestible 

Bristol:  G.  W.  Eaton 

Hartford:  Smith,  Northam  &  Cc 
Torrington:  E.  H.  Talcott  ... 
Average  of  these  3  analyses ... 
Average  digestible «. 


Danielson :  Quinebaug  Mills. 


Norwich:    The  Holmes,  Keelcr 
&SelleckCo   

New  Haven :  J.  T.  Benbam  YJsi. 
Middletown :  Meech  &.  Stoddard 
Average  of  these  2  analyses ... 
Average  digestible 

Meriden:  A.  H.  Cashen 


New  Haven:  Abner  Hendee... 
New   Mil  ford:    Ackley,  Hatcb 

&  Marsh 

Bristol:  W.  O.  Goodsell 

Norwich :  Chas.  Slosberg 

Average  of  these  5  analyses... 
Average  digestible 


Hartford:  Daniels  Mill  Co, 


Danbury:  F.  C.  Benjamin  &  Co. 
RockvilU:  Rockville  Milling  Co. 
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Sampled  in  1905. 


Analyses. 


C/3 


XS6O2 
15699 

15797 
15840 
X57I5 

^5597 

15689 


15593 

15825 


15673 
15686 

15843 


15748 


15816 

15599 
15717 


15633 
15606 

15832 
15665 

15775 


15679 


15826 
15696 


Water. 


11.65 
12.34 

11.89 
11.76 
12.36 
13.46 
12.42 
12.27 


9.56 
8.79 
9.15 


8.17 

7.36 
7.09 

7.54 


11.93 


10.01 

10.37 
10.72 

10.54 


10.01 
9.46 

JI.93 
II. 19 

9.01 
10.32 


11.44 


9.75 
11.02 


Ash. 


3.52 
3.61 

3.93 
4.12 

4.14 

3.39 
3.50 

3.74 


5.30 
6.65 

597 


2.15 
2.00 
1.89 
2.01 


5.75 


12.28 

3.73 
3.95 
3.84 


3.72 

4.76 

2.05 
2.47 

3.07 
3.21 


3.48 


5.85 
4.65 


Protein,     t 


16.19 
15.25 

16.25 
16.50 

15.87 
15.50 
15.25 
15.83 
13.3 


23.75 
27.62 

25.68 

20.5 

31.25 

32.81 

28.62 

30.89 

22.9 


30.87 


20.25 

8.12 
8.12 
8.12 

5.8 

8.00 

8.87 
9.75 

8.00 

9.37 

8.79 

6.2 


13.12 

11.56 
10.94 


Fiber. 


3.89 
4.06 

3.83 
4.32 
4.14 
3.20 

3.44 
3.84 


1 1. 01 

10.42 

XO.7X 

3.6 

12.56 
11.48 
13.66 
12.56 


8.62 


18.56 

10.06 

10.57 
XO.3X 

4.9 

12.24 

10,29 

387 
6.86 

7.69 
8.19 

3-9 

5.59 


14.08 
15.09 


Nitrogen>fre« 

Extract. 

(Starch,  gum,  etc.) 


61.52 
61.77 

61.09 

59.83 
60.22 

61.64 

62.48 

61.23 

56.3 


49.14 

43.97 
46.60 

32.2 

32.90 

31.92 
36.08 

33.65 
27.6 


34.35 


36.71 

63.83 
62.66 
63.26 

52.5 
62.25 

61.57 

68.05 
67.56 

64.73 
64.85 
53.8 


59.99 

55.56 
55.22 


Fat. 

(Ether 

Extract.) 


3.23 
2.97 

3.01 

3.47 
3.27 
2.81 
2.91 

3.09 
2.0 


1.24 

2.55 
Z.89 

X.9 

12.97 

14.43 
12.66 

13.35 
12.7 


8.48 


2.19 


6.38 


3.20 
3.08 


Price 
per 
ton. 


$22. 50 
24.00 

28.00 
25.00 
25.00 
20.00 
23.00 

33.93 


20.00 
21.00 
20.50 

28.00 
26.00 
28.00 

37.33 


22.00 


38.00 


3.89 
3.98 
3.93 
3.4 

19.00 
24.00 
21.50 

3.78 

23.00 

5.05 

21.00 

4.35 
3.92 

26.00 
25.00 

6.13 

4.64 

4.0 

26.00 
24.20 

26.00 


20.00 
21.00 
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Table  IV. — Analyses  of  Commercial  Feeds — Contimud. 


o 

B 

.2 

M 


Brand. 


15732 
1 565 1 
15598 

15745 
'5747 


1 5801 
1 560 1 


15714 
15796 


15635 
15610 


15685 
15648 

15713 
15719 


15591 
15769 


15592 
15677 
15729 


15666 
15778 

15705 


15828 


15819 
15678 


CoRN-CoB  AND  Wheat  Y^^XiS— Concluded. 
Dairy  Mixed  Feed.    Jennings  &  Fulton,  Boston.. 

J.&F 

Indiana  **  Indiana  Milling  Co.,  Terre 

Haute,  Ind 

Jersey  **  '*  " 

Blue  Grass  Mixed  Feed 

Corn,  Oats  and  Barley. 
Corn,  Oats  and  Barley  Feed.     Husted  Mill  and 

Elev.  Co.,  Buffalo,  N.  Y 

Schumacher's  Stock  Feed.     American  Cereal  Co.. 

Proprietary  Horse  Feeds. 
Sucrene  Horse  Feed.    Am'n  Mill.  Co.,  Chicago.. 

(4  ti  ti  4« 


Horse  Feed.     Buffalo  Cereal  Co.,  Buffalo,  N.  Y. 
H.  O.  Co.'s  Horse  Feed,  Buffalo.  N.  Y 


Proprietary  Dairy  and  Stock  Feeds. 

}uaker  Dairy  Feed.     American  Cereal  Co 

iucrene  Dairy  Feed.    American  Milling  Co.,  Chi- 
cago, 111 


(t 


i« 


«i 


t  ( 


it 


t« 


it 
it 


it 


it 


Dairy  Feed  XXXX  Grains,  j  The  J.  W.  Biles  Co., 

Cincinnati,  Ohio.. 


1 


Dairy  Feed,  Union  Grains,  i  The  J.  W.  Biles  Co., 

\      Cincinnati,   Ohio.. 


Creamery  Feed.     Buffalo  Cereal  Co.,  Buffalo,  N.  Y. 
XXX  Stock  Feed.       '* 


ti 


Durham  Stock  Feed.     The  Great  Western  Cereal 

Co.,  Chicago... 


Rbtail  DcALxa. 


Excelsior  Stock  Feed. 


it 


tt 


ti 


Blatchford's  Calf  Meal.     Waukegan,  III. . 
Stock  Feed.     Daniel's  Mill  Co.,  Hartford 


Stafford  Springs:  Geo.  L.  Dennis 
PlantroiUe :  At  water  Mills 

A/'exp  Haven :  J.  T.  Benham  Est. 

Danielson :  Waldo  Bros 

**  Young  Bros.  Co... 

Average  of  these  7  analyses... 

Shelton:  Taylor  &  Morse 

New  Haven:  J.  T.  Benham  Est. 

MiddUtown :  Meech  &  Stoddard 
Ansonia:    Ansonia   Flour    and 

Grain  Co. 

Average  of  these  2  analyses  ... 

Meriden:  A.  H.  Cashen. 

New  Haven:  Abner  Hendee... 

Hartford:  Smith,  Northaxn&Co. 

New  Britain :  C.  W.  Lines  Co. 
Middletown :  Meech  &  Stoddard 

it  it  44 

Average  of  these  3  analyses ... 

New  Haven:  R.  G.  Davis 

Y antic:  A.  R.  Manning 

Average  of  these  2  analyses... 
Average  digestible 

New  Haven :  R.  G.  Davis  . . . 
Hartford:  Daniels  Mill  Co.  ... 
East  Hampton:  R.  H.  Hall  ..  . 
Average  of  these  3  analyses  ... 

Bristol:  W.  O.  Goodsell  

New  London :  The  Arnold  Rudd 
Co 

SuffUld:  Arthur  Sikes 

Digestible 

Danhury :  F.  C.  Benjamin  &  Co. 
Digestible 

Norwich:  Brower  &  Malone... 

Hartford:  Daniels  Mill  Co 

Digestible 
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Sampled  in  1905. 


d 

Analysbs. 

S 

Price 

J 

en 

Water. 

Ash. 

Protein. 

Fiber. 

Nitn^en-free 

Extract. 

(Starch,  gum,  etc.) 

Fat. 

(Ether 

Extract.) 

per 
ton. 

15732 
15651 

10.28 
10.00 

4.59 
5.94 

10.62 
11.94 

14.38 
13.93 

57.24 
54.96 

2.89 
3.23 

$2 1. 00 
22.00 

15598 
15745 
15747 

9.98 
10.27 

9.40 
10.10 

4.65 
4.68 
4.21 

4-94 

10.62 
11.87 
10.75 
II. 19 

16.71 

13.47 
14.98 

14.66 

55.21 

57.19 

57.57 

56.13 

2.83 
2.52 

3.09 
2.98 

20.00 

22.00 

19.00 

20.71 

1 5801 
1 5601 

ZI.27 
9.25 

3.19 

4.23 

9.06 
11.12 

9.76 
10.22 

62.92 
60.42 

3.80 
4.76 

26.00 
24.00 

I5714 

12.75 

6.76 

11.87 

7.45 

58.69 

2.48 

27.00 

15796 

11.62 
12.19 

6.68 
6.72 

12.62 
Z2.24 

8.44 
7.96 

58.00 
58.33 

2.64 
2.56 

27.00 
27.00 

15635 
15610 

9.84 
8.89 

3.68 
3.75 

11.50 

12.87 

10.31 
9.44 

59.59 
59.82 

5.08 
5.23 

26.00 
27.00 

15685 

9-33 

5.32 

11.75 

17.59 

52.96 

3.05 

21.00 

15648 
15713 
I5719 

10.28 
12.71 
II. 21 
ZZ.40 

6.17 

6.15 
6.35 
6.22 

16.12 
13.00 

15.94 
15.02 

9.57 
6.76 

9.54 
8.62 

53.37 
59.09 
52.53 

55.00 

4.49 
2.29 

4.43 
3.74 

26.00 

26.00 

26.00 

26.00 

I559I 
15769 

7.84 
7.48 
7.66 

2.24 
2.24 
2.24 

30.31 
32.00 
3X.16 
23.1 

11.30 
12.39 
XX.85 

36.97 
34.29 
35-62 
29.2 

"34 
11.60 

XI. 47 

10.9 

27.00 

27.00 

27.00 

15592 
15677 
15729 

8.37 
9.17 
925 
8.93 

6.96 
7.63 
5.52 
6.70 

23.44 

23.37 
22.00 

22.94 

7.92 
8.83 
9.64 
I79 

46.02 
43.78 
46.44 
45.43 

7.29 

7.22 

7.15 

27.00 

29.00 
28.00 

15666 

8.94 

4.24 

19.62 

11.84 

50.71 

4.65 

26.00 

15778 

9.20 

3.87 

10.12 

II. 81 

59.57 

5.43 

24.00 

15705 

10.42 

4.77 

8.31 

5-9 

12.72 

6.1 

57.78 
47.8 

6.00 
5-2 

24.00 

15838 

8.57 

5.87 

8.62 
6.1 

12.23 
5.9 

58.42 
48.5 

6.29 
5.5 

22.00 

I5819 
15678 

11.44 
12.47 

5.46 
2.09 

26.25 

9.87 
7.0 

3.69 
4.79 
3.3 

48.33 
67.25 
55.8 

4.83 
3.53 
3.1 

60.00 
26.00 
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Table  IV. — Analyses  of  Commercial  Feeds — Concluded. 


15845 
15758 

15650 

15808 
15768 


15639 
15702 


15824 


15594 


15812 

15637 
15607 

15817 
15818 

15839 

15841 
15703 

15647 


Proprietary  Dairy  and  Stock  Feeds — Concluded, 
Stock  Feed.    The  Mill  Dickinson's 

Haskell's   Stock   Feed.     W.    H.   Haskell  &  Co.. 
Toledo,  Ohio 

New  England  Stock  Feed.     H.  O.  Co.  Mills,  Buf- 
falo, N.  Y 

H.  O.  Dairy  Feed.     Buffalo,  N.  Y 

Clark  Bros.  &  Co.  Pure  Empire  State  Dairy  Feed. 
J.  D.  Page  &  Co.,  Syracuse,  N.  Y 

Protena  Dairy  Feed.     Purina  Mills,  St.  Louis,  Mo. 

Lenox   Stock   Feed.      The    Strong,  Lefferts   Co., 
Springfield,  Mass » 

Hammond  Dairy  Feed.     Western  Grain  Products 
Co.,  Milwaukee 

Proprietary  Poultry  Feeds. 

Poultry  Feed.     American  Cereal  Co 

*'  Buffalo  Cereal  Co.,  Buffalo,  N.  Y. 

H.  O.  Co.'s  Poultry  Feed.      Buffalo,  N.  Y 

Purina  Chick  Feed.    Purina  Mills,  St.  Louis,  Mo. 

Daniels  Mill  Co.,  Hartford,  Conn 

Laying  Feed.     Cyphers  Incubator  Co.,  Buffalo. 

Animal  Meal  and  Bone  for  Poultry. 
Bone  and  Meat  Meal.     Rogers  A4fg.  Co.,  Rockfall 
Frisbie's   Beef  Scrap.      The  L.   T.    Frisbie  Co., 

Hartford 

Swift's    Lowell    Bone    and    Meat   Meal.      Swift's 

Lowell  Fert.  Co. ,  Boston,  Mass -  ... 


Retail  Dealkk. 


Waterbury:  D.  L.  Dicklnsoo.. 
Digestible 

Jewett  City:  J.    E.    Leonard  k 

Son 

Digestible 

New  Britain:  C.  W.  Lines  Co. 
Digestible 

Stamford:  Scofield  &  Miller... 
Digestible _ 

Yantic:  A.  R.  Manning 

Digestible 

New  Britain:  M.  D.  Stanley.. 

Suffieid:  Arthur  Sikes 

Average  of  these  2  analyses ... 

Danbury:  F.  C.  Ben jamin  &  Cc. 
Digestible 

New  Haven:  R.  G.  Davis  ..  .- 

New  Canaan:  C,  H.  Fairty.... 

Meriden:  A.  H.  Cashen 

New  Haven:  Abner  Hendee.- 
Norwalk:  The  Holmes,  Kede: 

&  Selleck  Co 

Norwalk:  The  Holmes,  Keder 

&  Selleck  Co.     

Torrington:  F.  U.  Wadhams  . 

Torrington:  F.  U.  Wadhams  .- 

Suffieid:  Arthur  Sikes 

New  Britain :  C.  W.  Lines  Co.. 
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Sampled  in  1905. 


6 

Analyses. 

2 

1 

Water. 

•Aih. 

Protein. 

Fiber.      , 

Nitrogen-free 

Extract. 

(Starcli»  gum,  etc.) 

Fat. 

(Ether 

Extract.) 

Price 
per 
ton. 

15845 

10.48 

3.25 

8.25 

59 

11.09 

5-3 

63.12 
53.4 

3.81 
3.3 

$20.00 

15758 

7.46 

3.62 

0.00 
0.3 

8.83 
4* 

64.27 

533 

6.82 

59 

25.00 

15650 

9.81 

3.19 

9.12 
6.5 

10.44 
5.0 

62.97 
52.3 

4.47 
3.9 

24.00 

15808 

8.65 

3.94 

■>   w   «   « 

20.31 
Z5.8 

12.27 
SO 

50.03 
35-0 

4.80 
4.x 

29.00 

15768 

7.35 

2.21 

29.50 

2X.8 

12.92 

36.41 
29.9 

11.61 

IZ.O 

27.00 

15639 
15702 

8.81 

9.35 
9.08 

.7.20 

7.99 
7.60 

18.12 

20.12 
Z9.X2 

17.51 
17.61 

17.56 

44.45 

41.47 
42.96 

3.90 
3.46 
3.68 

27.00 

25.00 

26.00 

15824 

11.72 

3.II 

8.50 

6.0 

9.14 
4-4 

1 

64.59 
53.60 

2.94 

2.6 

25.00 

15594 

10.67 

7.12 

14.62 

9-47 

54.46 

3.66 

25.00 

I58I2 

15637 
15607 

11.86 
10.22 
10.50 

3.36 

3.15 
3.18 

13.12 
16.25 
17.25 

5.39 
4.11 
4.45 

61.24 
60.67 

58.50 

5.03 

5.60 

6.02 

32.00 
34.00 
35.00 

I58I7 

II. 19 

3.31 

12.37 

4.41 

63.41 

5.31 

44.00 

I5818 
15839 

10.80 
12.59 

13.97 
3.20 

9.62 
14.06 

3.51 
4.11 

58.78 
62.32 

3.32 

3.72 

49.00 
40.00 

1 5841 

7." 

38.76 

41.37 





6.05 

44.00 

15703 

9.79 

27.31 

46.56 



--  -- 

13.33 

45.00 

15647 

6.80 

31.68 

45.19 

tt « —  — 

»•>«•« 

10.34 

48.00 
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SUMMARY. 

The  examinations  of  these  feeds  show  that  in  many  cases 
the  dealers  do  not  give  the  guaranties,  as  required  by  law. 
When  given,  they  are  too  often  misleading,  being  much  higher 
than  the  composition  of  the  goods  warrants.  This  is  especially 
noticeable  in  the  gluten  meals  and  gluten  feeds. 

The  mixtures  of  wheat  feed  and  corn-cobs,  formerly  sold, 
illegally,  as  "wheat  feed,"  are  now  sold  under  distinctive 
names  and  with  a  guaranty;    thus  complying  with  the  law. 

There  are  still  on  the  market  a  large  number  of  low  grade 
mixed  feeds,  of  very  moderate  feeding  value,  but  sold  for 
only  a  few  dollars  per  ton  less  than  the  standard  high  grade 
feeds. 
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PART  IV. 


FIFTH   REPORT 

OF    THE 

STATE  ENTOMOLOGIST  OF  CONNECTICUT 


To  the  Director  and  Board  of  Control  of  the  Connecticut  Agri- 
cultural Experiment  Station: 

Section  4387  of  the  General  Statutes  requires  that  the  State 
Entomologist  publish  each  year  an  account  of  the  work  and 
expenditures  of  his  office.  I  transmit  herewith  my  fifth  annual 
report,  and  in  its  preparation  have  followed  the  custom  of 
previous  years,  the  period  covered  by  the  work  being  for  the 
calendar  year  of  1905,  except  that  the  financial  report  covers 
the  year  ending  September  30,  1905,  and  therefore  corresponds 
with  the  State  fiscal  year. 

Respectfully  submitted, 

W.  E.  Brixton, 

State  Entomologist. 

Report  of  the  Receipts  and  Expenditukes  of  the  State  Entomologist 
FROM  October  ist^  1904,  to  September  30TH,  1905. 

Receipts. 

From  E.  H.  Jenkins,  Treasurer  $3,132.77 

G.  P.  Clinton,  for  stamps  .59 

T.  Campbell,  for  mileage   1.44 

Prof.  S.  A.  Forbes,  electrotypes  1.08 

$3,135.88 

Expenditures, 

Field,  office  and  laboratory  assistance  $1,371.47 

Printing  and  illustrations  601.07 

Postage    14.86 

Stationery     9^12 
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Telephone  and  telegraph  $    1.90 

Express,  freight  and  cartage   31.25 

Library    120.95 

Laboratory  apparatus  and  supplies  327.71 

Spraying  apparatus  and  supplies 54.99 

Office   supplies    137-94 

Traveling  expenses   251.91 

$2,923.47 
Balance,  cash  on  hand 212.41 

$3,i35« 

Memorandum — This  account  of  the  State  Entomologist  has  been  duly 
audited  by  the  State  Auditors  of  Public  Accounts. 

Organization,  Equipment,  Etc. 

Mr.  B.  H.  Walden  has  continued  as  general  assistant  during 
the  year.  Most  of  the  curatorial  work  of  the  collection  has 
been  done  by  him,  as  has  also  most  of  the  photographic  woric. 
He  has  assisted  in  the  work  of  spraying  and  other  investigation 
and  in  the  preparation  of  this  report.  Mr.  Henry  L.  Viereck 
assisted  in  field  and  laboratory  work  from  June  15  to  September 
15.  A  stenographer  has  been  employed  for  half  of  each  day 
to  assist  in  the  correspondence,  cataloguing  of  specimens,  and 
the  preparation  of  manuscript.  This  work  was  done  by  Miss 
Anna  Davis  Clark  during  January,  and  by  Miss  Elizabeth  B. 
Whittlesey  for  the  remaining  portion  of  the  year. 

The  insect  collection  has  been  increased  during  the  season, 
and  several  important  additions  have  been  made  to  the  library-. 

A  portion  of  the  station  greenhouse  has  been  made  available 
for  the  use  of  the  entomological  department  as  an  insectary. 
While  not  ideal  in  its  appointments,  this  house  will  serve  the 
purpose  of  an  insectary,  and  render  it  possible  to  study  certain 
insects  under  conditions  which  can  be  kept  more  nearly  under 
control  than  if  out  of  doors. 

Exhibits. 

Entomological  exhibits  were  made  at  the  annual  meeting  of 
the  Connecticut  Pomological  Society  at  Hartford  in  Februar>% 
and  at  the  meeting  of  the  State  Board  of  Agriculture  at 
Willimantic  in  December. 
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entomological  publications.  i9i 

Lectures. 

The  State  Entomologist  has  given  ten  addresses  and  lectures 
before  granges,  village  improvement  societies,  farmers'  insti- 
tutes, etc.,  during  the  year.  Four  of  these  were  illustrated 
with  lantern  slides. 

Correspondence. 

1037  letters  have  been  written  during  the  year  on  matters 
pertaining  to  the  work  of  the  department. 

74  packages  have  been  sent  out  by  mail  and  express. 

Publications  from  the  Entomological  Department. 

Fourth  Report  of  State  Entomologist,  March,  1905.  112  pp.,  16  plates, 
II  figures.     (12,000  copies.) 

Bulletin  151,  June,  1905.  "The  Chief  Injurious  Scale  Insects  of  Connec- 
ticut," by  W.  E.  Britton.    16  pp.,  17  figures.     (12,000  copies.) 

Bulletin  of  Immediate  Information,  No.  i,  October,  1905,  "Cx)mbating 
the  San  Jos6  Scale  in  1905,"  by  W.  E.  Britton  and  B.  H.  Walden. 
4  pp.     (1,000  copies.) 

"The  Lime  and  Sulphur  Wash  Without  Boiling,"  Rural  New  Yorker, 
March  4,  1905,  by  W.  E.  Britton.    4  mss.  pages. 

♦"The  Fall  Web  Worm  Partially  Double  Brooded  in  Connecticut,"  by 
W.  E.  Britton.  Bulletin  No.  52,  Bureau  of  Entomology,  United 
States  Department  of  Agriculture,  p.  42.    i  page. 

♦"Addition  to  Our  Knowledge  of  the  Cabinet  Beetle  (Anthrenus 
verhasci  Linn),"  by  H.  L.  Viereck,  Bulletin  No.  52,  Bureau  of 
Entomology,  United  States  Department  of  Agriculture,  p  48.  i 
page. 

"Mosquitoes  and  Their  Relation  to  Public  Health,"  by  W.  E.  Britton. 
(Read  at  Conference  of  Health  Officers,  Hartford,  December,  1904. 
Report  of  State  Board  of  Health  for  1905.) 

"Some  New  or  Little  Known  Aleyrodidae  from  Owmccticut,"  (describ- 
ing Aleyrodes  acteae,  a  new  species),  by  W.  E.  Britton,  Entomological 
News,  Vol.  16  (March),  1905,  p.  65.    2  pp.,  i  plate. 

"Description  of  the  Larva  of  Delphastus  pusillus  Lee,  with  Notes 
on  the  habits  of  the  Species,"  by  W.  E.  Britton,  Canadian  Ento- 
mologist.  Vol.  37  (May),  1905,  p.  185.    2  pp.,  i  figure. 

"Trees  Injured  by  White  Lead  and  Oil,"  by  W.  E.  Britton,  Rural  New 
Yorker,  July  15,  1905.    3  mss.  pages,  i  figure. 

"Poultry  Pests,"  by  W.  E.  Britton,  Connecticut  Farmer,  September  9, 
1905. 


♦  Read  at  meeting  of  American  Association  of  Economic  Entomolo- 

S'sts,    Philadelphia,    Pa.,   December,    1904.     Proceedings   published   by 
ureau  of  Entomology. 
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Examination  of  Orchards,  Gardens,  Etc, 

Forty-eight  orchards,  gardens  and  greenhouses  have  been 
inspected  by  the  State  Entomologist  or  his  assistant,  mostly  by 
request  of  the  owners.  In  addition,  the  office  has  once  been 
called  upon  to  examine  a  swamp  near  a  village  to  learn  if  mos- 
quitoes were  breeding  therein. 

Nursery   Inspection. 

Thirty-five  nurseries  have  been  inspected  during  the  year, 
and  thirty-four  certificates  granted.  The  form  of  the  certi- 
ficate is  the  same  as  has  been  issued  for  the  past  two  years, 
and  is  reproduced  in  the  third  report  for  1903,  p.  206.  The 
insect  pest  law  regarding  nursery  inspection  also  remains 
unchanged,  and  is  not  reproduced  in  this  report,  but  may  be 
found  on  p.  200  of  the  report  for  1903. 

In  general,  as  regards  freedom  from  pests,  the  nurseries 
were  found  to  be  in  better  shape  than  in  1904.  One  or  two 
exceptions  showed  negligence  and  lack  of  care,  and  a  drastic 
cleaning  up  of  these  was  required. 

The  nursery  firms  receiving  certificates  in  1905  were  as 
follows : 

List  of  Nursery  Firms  Receiving  Certificates  in  1905. 

Inspection         CcrdScate 
Name  of  Finn.  Location.  Finished.  Noabcr. 

AUeiif  Chas.  I Terryville Nov.  i,  204 

Atwater,  C.  W Collinsville Sept  25,  179 

Barnes  Bros.  Nursery  Co Yalesville -  Oct.  12,  192 

Beers,  S.  Perry Greenfield  Hill...  Oct.  3,  186 

Bowditch,  J.  H Pomf ret  Center  ..  Oct.  20,  199 

Bridgeport  N  ursery  Co Bridgeport Nov.  10,  207 

Burr  &  Co.,  C.  R Manchester Sept.  25,  180 

Comstock  &  Lyon Norwalk Sept.  26.  181 

Conine,  F.  E Stratford Sept.  26,  i8a 

Conn.  Agricultural  College Storrs Oct.  26,  201 

Conway,  W.  B New  Haven Nov.  9,  ao6 

Dehn  &  Bertolf Greenwich Oct.  17,  i<fi 

East  Rock  Park  Nursery New  Haven Oct.  11.  191 

Elizabeth  Park  Nursery Hartford Sept.  22,  178 

Elm  City  Nurserj'  Co New  Haven Sept.  8,  I74 

Gardner's  Nurseries  _ -  Cromwell Sept.  29,  183 

Gurney  &  Co.,  H.  H New  Canaan Sept.  21,  I77 

Hale,  J.  H So.  Glastonbury..  Oct.  12,  193 

Holcomb,  Irving Granby Oct.  3,  185 
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Inspection        Certificate 
Name  of  Firm.  Location.  Finished.  Number. 

Hoyt's  Sons  Co.,  Stephen New  Canaan Sept.  21,  176 

Hunt  &  Co..  W.  W Hartford Oct.      4*  187 

Jewell,  Harvey Cromwell Sept.  29,  184 

Kellner,  H.  H Danbury Oct.    18,  197 

Kelsey  &  Sons,  David  S West  Hartford  . .  -  Nov.  22.  208 

Keney  Park  Nursery Hartford Oct.    28,  202 

Norton,  A.  F New  Britain Nov.     i,  203 

Pierson,  A.  N Cromwell Sept.  18,  175 

Piatt  Co.,  The  Frank  S New  Haven Sept.  27,  200 

Ruedlinger,  C.  N Hartford Nov.     4,  205 

Ryther,  O.  E 1 Norwich Oct.    19,  198 

Scot.  J.  W Hartford Oct.      4,  188 

Vidbourne  &  Co.,  J Hartford Oct.    16,  194 

Woodruff,  C.  V Orange Oct.      7,  189 

Woodruff  &  Sons,  S.  D Orange Oct.      7,  190 

Chief   Lines   of    Investigation. 

Scale-Insect  Studies. — ^As  in  former  years,  considerable 
attention  has  been  given  to  the  destruction  of  the  San  Jose  scale 
in  Connecticut  orchards  by  spraying,  and  several  experiments 
were  conducted.  Over  6,000  trees,  consisting  of  apple,  pear, 
plum,  but  mostly  of  peach,  were  sprayed  early  in  spring  with 
various  mixtures  of  lime  and  sulphur.  The  kerosene-limoid 
mixture  was  given  a  trial  in  comparison  with  these  mixtures, 
but  was  not  very  satisfactory.  A  full  account  of  these  experi- 
ments is  given  in  this  report.  Fumigation  tests  in  destroy- 
ing this  insect  on  nursery  stock  are  now  in  progress.  We 
find  that  the  scale  breeds  continuously  throughout  the  winter 
on  fruit  trees  in  greenhouses. 

The  other  kinds  of  scale-insects  of  Connecticut  have  been 
collected  and  studied,  and  a  number  of  the  most  serious  pests 
among  them  were  figured  and  described  in  Bulletin  No.  151. 

Tobacco  Insects. — ^The  insects  attacking  tobacco  in  Connecti- 
cut have  received  attention  from  this  office  for  three  years. 
During  1905,  however,  more  progress  was  made  than  has  been 
possible  before.  Insects  were  collected  from  fields  in  dif- 
ferent parts  of  the  state,  and  their  effect  on  the  plants  studied. 
A  large  number  of  tobacco  worms  were  gathered,  for  the 
purpose  of  rearing  adults,  some  of  which  emerged  in  the  fall. 
As  this  investigation  has  not  been  finished,  we  have  con- 
sidered it  best  to  withhold  the  publication  of  the  results  tmtil 
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the  work  of  at  least  one  more  year  can  be  available  to  settle 
certain  questions.  Tobacco  plants  everywhere  were  severely 
attacked  by  cutworms,  and  a  note  regarding  treatment  recom- 
mended against  this  pest  will  be  found  on  p.  260. 

Mosquito  Investigations. — ^The  mosquito  investigations  de- 
scribed in  the  last  report  (1904,  p.  253)  were  continued 
briefly  during  1905.  On  account  of  a  drought  during  May 
and  another  in  July,  there  was  much  less  stagnant  water,  and 
therefore  less  mosquito  breeding,  than  in  1904.  The  territory 
about  several  inland  towns  and  cities,  including  Farmington, 
New  Britain  and  Rockville,  was  examined,  and  the  results  are 
included  in  this  report.  Upon  request,  a  swamp  area  near  the 
cemetery  at  Milford  was  examined,  and  a  report  made  to  the 
health  officer  of  that  town.     See  page  224. 

Insects  which  Pollinate  Fruit  Blossoms. — Extensive  col- 
lections have  been  made  of  the  insects  which  visit  the  flowers 
of  fruit  trees  and  plants  during  the  past  two  seasons.  A  com- 
plete list  of  these  has  been  prepared,  and  is  published  on  page 
207  of  this  report,  with  the  addition  of  notes  regarding  the 
relative  value  of  the  various  species  in  canying  pollen. 

The  Connecticut  Insect  Fauna, — As  mentioned  in  last  year's 
report,  a  study  of  the  insect  fatma  of  Connecticut  is  being  made, 
and  this  work  has  been  continued  through  the  season.  The 
northeastern  portion  of  the  state  was  visited,  Mr.  Viereck 
making  collections  at  Rockville,  West  Thompson  and  Putnam 
in  July,  and  Mr.  Britton  at  Stafford  Springs  the  latter  part  of 
August.  Torrington  and  Colebrook  were  also  visited  by 
Messrs.  Britton  and  Viereck,  and  important  collections  were 
made.  Mr.  Walden  collected  extensively  at  Scotland  in 
August,  and  much  collecting  was  done  on  short  trips  around 
New  Haven.  Lists  of  Connecticut  insects  will  eventually  be 
published.  Such  lists  of  two  orders  (Orthoptera  and  Hymen- 
optera)  are  now  being  prepared  under  the  direction  of  the 
State  Entomologist,  and  will  be  published  by  the  Geological 
and  Natural  History  Survey  of  the  State.  Lists  of  other 
orders  will  be  undertaken  later.  These  lists  are  based  upon  the 
specimens  in  the  station  collection,  though  of  course  additional 
records  are  obtained  wherever  possible. 

Tests  of  Insecticides. — In  the  course  of  the  season  there  were 
opportunities  for  experiment  in  the  destruction  of  insects  by 
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means  of  various  insecticides,  and  many  such  tests  were  made. 
Arsenate  of  lead  has  been  used  in  a  number  of  cases  where  an 
arsenical  poison  was  needed,  and  has  been  found  satisfactory. 
GenercU  Observation  on  Injurious  and  Beneficial  Insects, — 
Observation  and  records  are  constantly  being  made  of  insects 
causing  injury  to  plants  or  animals,  especially  those  forms 
which  attack  cultivated  crops  and  shade  trees.  Parasites  have 
been  reared  from  many  of  the  collected  specimens. 

Entomological  Features  of  1905. 

Like  the  season  of  1904,  the  preceding  winter  was  unusually 
severe,  and  certain  kinds  of  insect  life  were  destroyed  by  it. 
About  35  per  cent,  of  the  over-wintering  San  Jose  scales  were 
killed.  During  the  latter  part  of  the  season,  however,  the 
scales  multiplied  rapidly,  and  many  trees  were  found  thoroughly 
infested  when  not  known  to  be  infested  early  in  the  season. 

Cutworms  were  extremely  abundant,  and  did  more  damage 
than  in  1904  or  for  several  years.  Com,  tobacco  and  other 
field  crops  were  severely  injured  by  them.  Sweet  com,  which 
is  extensively  grown  for  seed,  had  to  be  replanted  in  many 
cases.  Tobacco  had  to  be  reset,  in  some  instances  several 
times.  Vegetables  of  nearly  all  kinds  in  gardens  and  on  truck 
farms  were  greatly  injured  by  the  attacks  of  cutworms.  It 
seems  strange  that  the  large  growers  do  not  practice  using  the 
poisoned  bait  of  bran  mash  which  has  so  often  been  found 
successful. 

The  onion  maggot,  though  still  doing  some  damage,  was 
much  less  injurious  than  in  1904.  The  cabbage  maggot,  how- 
ever, did  much  damage  in  various  parts  of  the  state. 

Woolly  aphis  is  becoming  more  and  more  prevalent  in  young 
orchards  and  on  nursery  trees.  On  the  roots,  this  insect  is 
difficult  to  control,  and  some  orchardists  are  now  putting 
tobacco  dust  around  the  young  trees  when  planting  them. 
The  apple  aphis.  Aphis  pomi  DeG.,  was  not  very  abundant. 

The  elm  leaf  beetle  still  continues  to  decrease,  and  very  little 
damage  resulted  from  its  attack  on  New  Haven  trees  in  1905. 
Many  of  the  elm  trees  were  defoliated,  but  from  a  different 
cause.  The  white-marked  tussock  moth  was  more  abundant 
in  Connecticut  than  for  ten  years.  In  New  Haven,  trees  in 
the-  eastern  portion  of  the  city  were  injured  more  than  else- 
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where,  and  the  insect  was  observed  to  be  common  in  Hartford, 
Bridgeport  and  Norwalk. 

The  woolly  maple  leaf  scale  is  beginning  to  attract  atten- 
tion as  a  pest  of  the  sugar  maple  and  specimens  were  sent  in 
from  three  localities.  This  scale  and  the  white-marked  tus- 
sock moth  are  treated  more  fully  in  another  part  of  this  report 

The  fall  web  worm  was  present  everywhere,  and  denuded 
many  trees  in  August  and  September. 

The  potato  beetle  was  far  more  common  than  in  1903  or 
1904. 

COMBATING    THE    SAN    JOSE    SCALE   IN    1905. 

By  W.  E.  Britton  and  B.  H.  Walden. 

In  1905  about  6,000  fruit  trees  were  sprayed  in  our  experi- 
ments. These  were  in  five  different  orchards,  and  were 
situated  as  follows : 

W-estville 150  pear  trees. 

Middletown    68  peach   " 

Westport    125      "       " 

West  Haven 395      "       " 

Southington   5^1  peach  and  apple  trees. 

Total   6,009 

Spray  Mixtures. 

The  spraying  materials  were  chiefly  lime  and  sulphur  mix- 
tures, and  included  the  regular  boiled  mixture  both  with  and 
without  salt  in  comparison  with  three  of  the  self-boiled  mix- 
tures, namely:  lime,  sulphur  and  sodium  sulphide;  lime, 
sulphur  and  caustic  soda;  lime,  sulphur  and  sal  soda.  Kero- 
sene-limoid  mixture  was  also  tested  in  competition  with  the  lime 
and  sulphtu*  preparations.  The  mixtures  were  prepared  after 
the  formulas  given  below : 


Formulas. 

20  lbs.  lime.  )       Light  sulphur  fiour  added  dry  to 

Mixture  No.  z.  -J  14  lbs.  sulphur.  >-  the  slaking  lime.     Boiled  45-6011110- 

40  galls,  water.    )  utes. 

f  T?  \hl'  i^??^hnr   1       Light  sulphur  flour  and  salt  added 
Mixture  No.  2.  i   JJ  j^^"  gait  I  *°    ^^^    slaking  lime.      Boiled  45-^ 

[  40  galis.  water.   J  'ni'^"t«s. 


►.  I.  < 
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20  lbs.  lime. 


Best  whitewash  or  finish- 

I   T«  iK»   <,..i^i,..*  inff  lime  started  slaking,  sul- 

Mixture  No.  3.  \  ^  \tV  f  "i?.^"^  


10  lbs!  sodium  sulphide,   f  P^^.^^^^f  J^^""""  ^^  8J5*!: 
40  ealls   water  '  ®**  ^®*^  sulphide  was  added 

^    *       ■  '  J  with  constant  stirring. 

iKc   ijmft  1       Best   whitewash    or    finishing 

I   V.   k!'  i.j^;,,,,  I  liine  started  slaking  with  hot  wa- 

Mixture  No.  4.  ^   'J  u^'  causae  ;od a    J^  ^"'  ^°^  sulphur  added.     When 

40  gaiis.  water.  j  ^^^^^j  ^.^j^  constant  stirring. 

Best  whitewash  or  finishing  lime 

T-i  iK«   e  1  k  started  slaking  with  hot  water,  and 

rt  Ke*  !oi  c^^r   S-  sulphur  added.      When   at  greatest 
10  IDS.  sai  soaa.      j^^^^  ^^j  ^^^^^  ^^^  ^^^^^  ^^^  constant 


Mixture  No.  5. 


^  40  galls,  water. 


(  40  lbs.  limoid.         )      Kero 

No.  6.  ■<  10  galls,  kerosene.  >  and  sti 

(  30  galls,  water.        )  mix  wi 


stirring. 

Kerosene  absorbed  by  the  limoid 


Mixture  No.  6.  •{  10  galls,  kerosene.  }-  and  stirred  or  churned  violently  to 

with  the  water. 

As  in  previous  tests,  twigs  were  examined  before  treatment 
to  ascertain  how  many  scales  had  been  winter-killed.  By  this 
method  it  is  possible  to  represent  more  accurately  the  values 
of  the  different  preparations  as  scale  destroyers.  This  exami- 
nation showed  that  on  the  average  35  per  cent,  of  the  winter- 
ing scales  had  been  killed. 

Twigs  were  cut  late  in  June,  just  before  the  young  began 
to  appear,  and  a  second  count  was  made  to  determine  the  num- 
ber and  proportion  killed  by  the  spraying.  A  general  examina- 
tion of  the  orchards  was  made  about  October  ist. 

To  illustrate.  If  in  the  early  spring  count,  out  of  1,000  winteritig  scales 
examined  350  ^re  found  dead,  we  count  35  per  cent,  as  winter-killed, 
leaving,  out  of  every  1000  scales,  650  alive.  If  in  June  we  find  25  alive 
out  of  every  1,000  scales  counted,  we  assunie  that  the  spray  has  killed 
625  out  of  every  650,  which  is  equivalent  to  96.1  per  cent 

Westville   Experiments. 

The  pear  trees  treated  are  the  same  as  described  in  the 
account  of  our  spraying  experiments  of  last  year  (see  Bulletin 
146,  p.  .11),  and  are  owned  by  A.  N.  Famham.  They  had 
been  considerably  injured  by  scale  before  any  treatment  was 
given  them,  so  that  while  not  now  badly  infested,  many  are 
unthrifty,  and  are  not  making  a  satisfactory  growth.  The 
spraying  was  done  on  March  28th,  with  a  "Hardie"  No.  6 
pump,  only  self -boiled  mixtures  being  used.  Eighty  trees 
were  sprayed  with  lime,  sulphur  and  caustic  soda   (formula 
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No.   4).    The   remaining   seventy   trees   were   sprayed   with 
lime,  sulphur  and  sodium  sulphide  (formula  No.  3). 

There  was  very  little  difference  in  the  adhesive  quality  of  the 
mixtures,  and  when  the  twigs  were  cut  for  the  second 
examination  in  June,  lime  oould  be  seen  on  the  under  sides  of 
the  branches  and  in  the  more  protected  places.  Table  I, 
page  198,  shows  the  results.  Formula  No.  3  here  gave  a  greater 
percentage  efficiency  than  formula  No.  4.  When  examined 
on  October  2d,  the  trees  were  in  fair  shape,  and  about  half  had 
made  good  growth  though  many  were  not  vigorous  on  account 
of  previous  injury.  Living  scales  were  found  on  most  of  the 
trees,  but  were  most  abundant  on  the  outside  rows,  and  rein- 
festation  may  have  been  responsible  for  it.  Some  trees  bore 
fruit,  and  this  was  practically  free  from  scale.  A  few  trees 
only  were  infested  with  psylla. 

Westport  Experiments. 

An  orchard  of  small  peach  trees  near  the  railroad,  owned  by 
Mr.  S.  B.  Wakeman,  was  found  during  the  winter  to  be  mod- 
erately infested  with  scale.  Plans  were  made  to  spray  it, 
using  both  lime  and  sulphur  and  the  kerosene-limoid  mix- 
tures. A  portion  of  the  trees  were  sprayed  with  the  latter 
mixture,  but  on  account  of  bad  weather  it  was  impossible  to 
finish  the  work  until  the  buds  were  open  and  too  late  to  apply 
the  lime  and  sulphur  treatment.  Table  II,  page  200,  shows  that 
over  seven  per  cent,  of  the  scales  survived  the  treatment. 

An  examination  of  this  orchard  was  made  on  October  17th, 
and  though  plenty  of  living  scales  could  be  found  on  most  of 
the  trees,  there  were  few  trees  badly  infested,  and  abun- 
dance of  dead  scales  showed  that  the  treatment  was  fairly 
satisfactory.  As  the  other  mixtures  were  not  used  in  this 
orchard  there  is  no  basis  for  comparison. 

Experiments  at  Middletown. 

These  tests  were  made  in  a  peach  orchard  of  moderate  size, 
owned  by  J.  M.  Hubbard  &  Son,  and  found  during  the  winter 
to  be  infested  with  scale.  The  owners  sprayed  the  entire 
orchard  with  the  boiled  lime  and  sulphur  mixture.  Sixty- 
eight  trees  were  included  in  our  tests,  twenty-one  being  treated 
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with  lime  and  sulphur,  and  forty-seven  being  sprayed  with  lime, 
sulphur  and  salt.  The  mixture  was  cooked  in  the  orchard  by 
steam  from  a  "Kinney  Safe"  engine,  and  applied  with  an 
"Eclipse"  pump  fitted  with  two  lines  of  hose  and  double  Ver- 
morel  nozzles.  The  results  shown  in  Table  II,  page  200,  indi- 
cate that  the  salt  did  not  affect  the  mixture  as  a  scale-destroyer. 

When  the  twigs  were  cut  in  June,  no  difference  was  found 
in  the  sticking  qualities  of  the  two  mixtures. 

The  final  examination,  made  on  October  5th,  showed  that 
the  scale  was  well  controlled  throughout  the  entire  orchard  and 
but  few  living  scales  were  found.  Traces  of  the  mixture  still 
remained  on  many  of  the  trees. 

Experiments  at  West   Haven. 

These  experiments  were  carried  on  in  the  peach  orchard  of 
Mr.  N.  S.  Piatt,  on  rather  large  trees  of  seven  or  eight  years' 
planting.  The  orchard  was  more  or  less  infested  through- 
out, and  some  trees  had  been  killed  by  scale. 

The  spray  liquid  was  applied  with  a  "Hardie"  No.  6  pump 
mounted  upon  a  drag.  In  these  tests  limoid  and  kerosene 
(formula  No.  6)  was  tried  in  comparison  with  the  self-boiled 
mixtures.  A  majority  of  the  trees  were  sprayed  with  formula 
No.  3,  formula  No.  4  was  used  on  more  than  a  hundred  trees, 
and  a  nimiber  of  trees  were  left  unsprayed. 

Table  III,  page  202,  shows  formula  No.  4  to  have  been  rather 
more  efficient  than  formula  No.  3  in  this  orchard.  Limoid 
and  kerosene  (formula  No.  6)  was  less  efficient  than  either  of 
the  others. 

The  final  examination  was  made  on  October  2d,  when  the 
benefits  of  spraying  were  marked.  Unsprayed  trees  were 
literally  covered  with  living  scales,  while  adjacent  sprayed  ones 
were  nearly  clean.  Of  course  a  few  living  ones  could  be  seen 
on  most  of  the  trees,  but  they  were  more  numerous  on  the 
trees  treated  with  limoid  and  kerosene  (formula  No.  6)  than 
on  the  other  sprayed  trees,  though  all  were  about  equally 
situated  as  regards  liability  to  reinfestation. 

This  last  examination  confirms  the  results  expressed  in 
figures  in  Table  III,  regarding  the  effectiveness  of  the  mix- 
tures. Trees  treated  with  lime,  sulphur  and  caustic  soda 
(formula  No.  4)   and  those  sprayed  with  lime,  sulphur  and 
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sodium  sulphide  (formula  No.  3)  were  all  remarkably  free 
from  living  scales,  though  plenty  of  dead  ones  were  found. 
A  heavy  rain  the  following  night  washed  off  some  of  the  lime, 
sulphur  and  caustic  soda  (formula  No  4),  but  did  not  greatly 
diminish  its  insecticidal  value. 

SOUTHINGTON     EXPERIMENTS. 

These  experiments  were  conducted  in  the  orchards  of  E. 
Rogers  and  J.  H.  Merriman  in  the  Shuttle  Meadow  region  of 
Southington.  Some  trees  were  badly  infested,  but  most  of 
them  were  uninjured.  For  the  most  part  the  boiled  lime  and 
sulphur  mixture  (formula  No.  i)  was  used.  One  hundred  and 
fifty  trees  were  sprayed  with  formula  No.  2  (containing  salt), 
240  with  lime,  sulphur  and  sodium  sulphide  mixture  (formula 
No  3),  80  with  lime,  sulphur  and  sal  soda  (formula  No.  5), 
and  85  with  limoid  and  kerosene  (formula  No.  6).  "Spra- 
motor"  pumps  fitted  with  double  lines  of  hose  and  mounted 
on  wagons  were  used  in  this  orchard.  Both  "Spramotor"  and 
double  "Vermorel"  nozzles  were  employed.  The  mixture  was 
boiled  near  the  orchard  in  open  barrels  with  steam  from  a 
"Kinney  Safe"  engine.  It  is  always  advisable  where  possible 
to  place  the  cooking  plant  near  a  water  supply.  Mr.  Rogers 
here  used  an  ejector  to  draw  water  from  a  well,  as  is  shown 
on  plate  I,  b,  and  this  was  found  to  be  a  satisfactory  arrange- 
ment. A  neighbor,  Mr.  W.  N.  Dunham,  sprayed  several  hun- 
dred trees,  and  for  boiling  the  mixture  used  a  small  boiler 
of  stationary  pattern,  though  light  and  transportable.  This 
boiler  was  not  expensive,  could  be  carried  about  in  an  express 
wagon,  and  was  found  satisfactory.  His  outfit  is  shown  on 
plate  I,  a. 

Table  IV,  page  204,  shows  the  results.  The  highest  percent- 
age efficiency  of  treatment  was  given  by  the  lime,  sulphur  and 
sodium  sulphide  mixture  (formula  No.  3) ;  the  lowest,  by  the 
kerosene  and  limoid  mixture  (formula  No.  6). 

When  examined  in  June,  the  kerosene  and  limoid  apparently 
had  not  injured  the  trees,  and  all  sprayed  trees  were  in  good 
condition.  When  finally  examined  on  October  9th,  few  living 
scales  could  be  found  on  the  sprayed  trees  in  Mr.  Rogers' 
peach  orchard,  though  there  were  plenty  of  dead  ones. 
Occasionally  we  noticed  a  small  twig  or  branch  with  an  abun- 
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dance  of  living  scales,  while  the  remainder  of  the  tree  was 
nearly  free  from  them.  These  branches  in  all  probability  had 
not  been  well  coated  with  the  spray.  The  presence  of  salt  in 
the  mixture  made  no  difference  in  the  appearance  of  sprayed 
trees.  Some  medium-sized  apple  trees  which  were  sprayed 
on  a  windy  day  were  quite  badly  infested,  but  certain  portions 
of  the  trees  were  also  covered  with  dead  scales,  and  the  lack 
of  thoroughness  in  spraying  these  trees  doubtless  accounts  for 
their  condition.  Similar  trees  in  Mr.  Merriman's  apple 
orchard  were  better  sprayed,  and  are  now  comparatively  free 
from  scale.  The  young  peach  trees  in  the  Merriman  orchards 
are  remarkably  clean,  and  the  October  examination  confirmed 
the  figures  obtained  in  June  regarding  the  effectiveness  of  the 
self -boiled  mixtures.  Some  large  trees  were  sprayed  with 
limoid  and  kerosene  (25  per  cent,  kerosene)  and  the  others 
with  the  boiled  lime  and  sulphur  mixture.  Many  of  the 
former. though  thoroughly  covered  by  the  spray,  and  perfectly 
white  after  treatment,  were  found  to  be  badly  infested  with 
living  scales  when  examined  in  October.  In  adjoining  rows, 
similar  trees  treated  with  lime  and  sulphur  were  comparatively 
free.  This  seems  to  indicate  that  (i)  either  the  limoid  and 
kerosene  mixture  was  not  as  effective  in  killing  the  scales,  or 
(2)  that  the  scales  more  readily  reestablished  themselves  on 
trees  sprayed  with  it. 

The  average  percentage  efficiency  of  each  of  these  insecti- 
cides, for  the  localities  where  tested,  may  be  found  in  Table  V. 

Table  V. — Percentage   Efficiency  of  Insecticides. 


Percentage  of  Efficiency  of 
Insecticides  at 

Averaf^e 
for  these 
localities. 

Formula  No. 

West- 

Yille 

Mlddle- 
lown. 

West- 
port. 

West 
Haven. 

South- 
inpon. 

1.  Lime  and  sulphur  .   

2.  Lime,  sulphur  and  salt  ... 

3.  Lime,  sulphur  and  sodium 

sulphide 

4.  Lime,  sulphur  and  caustic 

soda            ..    - 

96. 
93.2 

92.3 
923 

89." 

92.4 

93.7 
90.1 

92.3 
92.0 

96.3 

QI.2 
85.7 

92.3 
92.5 

94.9 

93-5 

5.  Lime,  sulphur  and  sal  soda 

6.  Limoid  and  kerosene  . 

qi.2 
88.3 

Cost  of  the  Different  Mixtures. 

The  boiled  lime  and  sulphur  mixture  without  salt  is  the 
cheapest  of  all  so  far  as  the  cost  of  materials  is  concerned. 
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The  operation  of  boiling  of  course  increases  the  cost,  but 
probably  this  does  not  exceed  fifteen  or  twenty  cents  per 
barrel  of  forty  gallons  where  the  proper  kind  of  an  outfit  is 
employed.  For  use  on  a  few  trees  in  the  back  yard,  or  even 
for  spraying  an  orchard  of  200  or  300  trees,  one  of  the  self- 
boiled  mixtures  will  probably  be  the  least  expensive  if  there  is 
no  convenient  outfit  for  boiling  at  hand. 

In  reckoning  the  cost  of  materials,  lime  is  figured  at  $2.00 
per  barrel  of  300  lbs.,  sulphur  at  $2.85  per  C,  hay  salt  at  60 
cts.  per  C,  caustic  soda  (74  per  cent.)  in  25  lb.  pails  at  6  cts. 
per  lb.,  sal  soda,  2  cts.  per  lb.,  sodium  sulphide  in  no  lb.  drums 
at  3J4  cts.,  per  lb.,  limoid  at  $2.50  per  bbl.,  and  kerosene  at  10 
cts.  per  gallon ;  these  being  current  prices  for  small  quantities. 
In  large  lots  the  prices  are  considerably  lower.  The  materials 
to  make  forty  gallons  or  enough  to  fill  a  spray  barrel  of  each 
of  the  various  mixtures  cost  as  follows : 

Formula  No.  i  $  .54 

No.  2 60 

No.  3 78 

No.  4 84 

"         No.  5 74 

No.  6  1.66 

Where  Materials  may  be  Purchased. 

Lime  may  be  purchased  from  dealers  in  all  parts  of  the 
State.  Mortar  lime  can  be  used  in  making  a  boiled  mixture, 
but  generally  there  is,  in  it,  much  more  sediment  to  clog 
strainers  and  nozzles;  therefore  we  recommend  the  use  of 
whitewash  or  finishing  lime,  and  in  preparing  a  self-boiled 
mixture  mortar  lime  should  never  be  used. 

Sulphur  and  caustic  soda  may  be  obtained  through  any 
wholesale  drug  firm,  or  may  be  purchased  direct  from  dealers 
in  New  York. 

Limoid  is  hydrated  lime,  and  can  be  purchased  from  the 
manufacturers,  The  Charles  Warner  Company,  Wilmington, 
Del.  Sodium  sulphide  is  sold  by  the  Roessler  &  Hass- 
lacher  Chemical  Company,  100  William  St.,  New  York  City, 
and  sal  soda,  hay  salt  and  kerosene  may  be  obtained  anywhere 
from  local  merchants. 

For  a  detailed  account  of  the  methods  of  preparing  the 
various  mixtures,  and  description  of  spraying  apparatus,  etc., 
the  reader  is  referred  to  Bulletin  No.  146,  or  to  the  report  of 
this  station  for  1904,  page  240. 
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SUMMARY. 

z.  About  6000  peach,  apple  and  pear  trees  in  Westville,  Middletown, 
Westport,  West  Haven  and  Southing^on  were  sprayed  in  the  spring 
of  Z905  to  destroy  the  San  Jos^  scale. 

2.  The  insecticides  used  were  the  boiled  mixtures  of  lime  and  sul- 
phur ;  lime,  sulphur  and  salt ;  the  self-boiled  mixtures  of  lime,  sulphur 
and  sodium  sulphide ;  lime,  sulphur  and  caustic  soda ;  and  the  kero- 
sene and  limoid  mixture  (see  formulas,  p.  196). 

3.  In  these  tests  the  lime,  sulphur  and  sodium  sulphide  mixture  gave 
the  highest  percentage  efficiency,  and  the  kerosene  and  limoid  the 
lowest,  though  the  difference  was  not  striking,  and  all  of  the  mixtures 
employed  must  be  considered  as  fairly  effective  scale  destroyers.  The 
beneficial  effect  (if  any)  of  salt  in  the  boiled  mixture  was  scarcely 
perceptible. 

4.  The  cost  of  the  materials  is  least  for  the  boiled  mixtures,  and  we 
recommend  those  where  steam  can  be  obtained  for  the  purpose.  The 
cost  of  boiling,  however,  makes  the  price  nearly  equal  to  the  cost  of  the 
self-boiled  mixture.  Boiled  lime  and  sulphur  mixture  is  probably  cheap- 
est for  the  large  orchard,  and  one  of  the  self-boiled  mixtures  will  prove 
cheapest  for  the  small  orchard  and  garden.  Though  somewhat  easier 
to  prepare  and  apply,  the  cost  of  the  kerosene  aQd  limoid  will  make  it 
prohibitory  on  a  large  scale. 

A  summarized  account  of  these  experiments  was  printed  as 
Bulletin  No.  i  of  Immediate  Information,  containing  four 
pages,  and  mailed  to  the  Connecticut  members  of  the  Pomo- 
logical  Society  in  October.    Only  i,ooo  copies  were  printed. 


INSECTS    COLLECTED    FROM    THE    FLOWERS    OF 

FRUIT  TREES  AND  PLANTS.* 

By  W.  E.  Britton  and  Henry  L.  Viereck. 

For  many  years  horticulturists  and  entomologists  have 
regarded  the  honey  bee,  Apis  Tnellifera  Linn.,  as  the  most 
important  species  of  insect  engaged  in  the  pollination  of  the 
flowers  of  our  fruit-bearing  trees  and  shrubs.  Benton  statesf 
that  bees  are  the  most  abundant  of  the  insects  visiting  the 

*  This  paper  as  originally  prepared  was  read  before  the  meeting  of  the 
American  Association  of  Economic  Entomologists  at  Philadelphia, 
December  29  and  30,  1904,  but  was  withdrawn  from  publication  in  the 
proceedings  of  that  meeting,  and  has  not  until  this  time  been  published 
The  paper  has  been  emended  and  rearranged,  and  contains  important 
additions. 

t  Frank  Benton,  The  Honey  Bee,  Bulletin  I,  Division  of  Entomology, 
p.  63. 
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fruit  blossoms.  In  his  study  of  the  pollination  of  pear 
flowers  ten  years  ago,  Waite  found  about  fifty  diflferent  kinds 
of  insects  visiting  pear  blossoms,  but  that  the  common  honey 
bee  was  "the  most  regular  and  important  abundant  visitor, 
and  probably  does  more  good  than  any  other  species."*  In 
an  address  before  the  Georgia  State  Horticultural  Society  in 
1903,  Professor  Wilmon  Newell  stated  that  "no  insect  so 
effectually  accomplishes  this  distribution  of  pollen  as  the  honey 
bee."  t  According  to  Miiller  also  the  honey  bee  is  an  abundant 
visitor  of  plum,  pear,  apple,  currant  and  gooseberry  flowers 
in  Europe4 

The  importance  of  honey  bees  in  pollinating  fruit  flowers 
has  been  pointed  out  by  a  great  number  of  popular  and  tech- 
nical writers,  and  we  were  somewhat  surprised  in  looking  over 
the  results  of  a  few  minutes'  collecting  in  the  garden  in  1904 
to  find  that  honey  bees  were  exceedingly  scarce  in  compari- 
son with  other  species  of  Hymenoptera, — or  in  fact  with  other 
insects.  Observations  were  therefore  continued  on  some  of 
our  common  fruit  trees.  No  attempt  is  here  made  to  give  a 
complete  list  of  the  insect  visitors  of  these  plants.  The  lists 
represent  only  the  insects  taken  from  the  flowers  and  in  sweep- 
ing over  them.  The  collecting  was  done  mostly  by  the 
writers  at  odd  moments  during  sunny  forenoons  on  the  grounds 
of  the  Experiment  Station  in  New  Haven.  The  dates  of  the 
collecting  were  from  May  4th  to  May  14th,  1904,  during  which 
time  currant,  gooseberry,  apple,  pear,  plum  and  cherry  were 
in  bloom ;  the  insects  from  blackberry  flowers  were  taken  June 
3d,  1904.  During  1905  many  specimens  were  taken  from 
apple  and  quince  flowers  at  Branford  by  Rev.  H.  W.  WinWey, 
and  the  results  are  incorporated  in  this  paper.  The  Bran- 
ford  specimens  were  collected  from  May  nth  to  May  22A. 
During  this  time  Mr.  B.  H.  Walden  also  collected  insects  on 
quince,  cherry,  peach,  raspberry  and  strawberry  at  New  Haven. 
The  accompanying  list  contains  the  results  of  all  these  col- 
lections. 

It  is  not  known  to  the  writers  that  bees  are  kept  in  the 
immediate    vicinity    of    the    Experiment    Station;    there    arc 

*  M.  B.  Waite,  The  Pollination  of  Pear  Flowers,  Bulletin  V,  Division 
of  Vegetable  Pathology,  p.  79. 

tProceedngs,  27th  Annual  Meeting,  Georgia  State  Horticultural 
Society,  1903. 

JH.  Miiller,  The  Fertilization  of  Flowers  (Thompson's  translation). 
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several  hives  less  than  two  miles  away.  Wild  honey  bees  are 
probably  not  very  abundant  so  near  the  city.  We  should  expect 
them  to  be  much  more  abundant  at  Branford. 

The  writers  desire  to  express  their  obligations  to  Mr.  C.  W. 
Johnson  of  Boston  for  determining  the  Diptera.  The  Hymen- 
optera  have  been  identified  by  Mr.  Viereck. 

The  species  of  plants  collected  from,  together  with  the  num- 
ber of  specimens  and  species  of  insects  taken  from  each,  is  as 
follows : — 

No.  of  No.  of 

Plant.  Insects.         Species. 

Ribes  oxyacanthoides,  American  Gooseberry 883  72 

rubrum.  Common  Red  Currant 123  59 

nigrum.  Common  Black  Currant 154  23 

Prunus  sp,  (probably  a  native  species) 39  15 

"       triloba,  Japan  Plum 405  44 

"       flrii*m.  Sweet  Cherry 370  37 

**      persica.  Peach 12  8 

Pyrus  malus.  Common  Apple 229  52 

"      communis.  Common  "PtaiT 73  29 

Cydonia  vulgaris.  Common  Quince 77  30 

Rubus  nigrobaccus.  Common  High  Bush  Blackberry  18  8 

"      strigosus,  Red  Raspberry 22  13 

Fragaria  virginiana.  Strawberry 11  6 

Total 2416         396 

The  following  list  shows  the  number  of  species  in  each 
order,  so  far  as  they  could  be  determined,  with  the  number  of 
specimens  of  each  species. 

In  the  Hymenoptera,  the  sexes  have  been  recorded  sepa- 
rately, but  workers  or  neuters  are  enumerated  only  in  the 
column  of  totals.  It  will  be  seen  that  the  females  greatly 
predominate. 
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List  of  Insects  Collected  from  the  Flowers  of  Fruit  Trees  and 

Plants. 


American  Gooseberry,  Ribes  oxyacanthoides, 

HyMENOPTERA    (Bees,  wasps,  ants).                                  ^^^^  Female 

Pteronus  ribesii  Scop ; 7 

Dolerus  aprilis  Nort i 

Bracon  sp 3 

Doryctes  ?  sp 2 

Apanteles  sp 

Dacnusa  ?  sp 

Sympratis  ?  sp i 

Thersilochus  sp 4 

Undetermined  Tryphonids  (4  species) 

"  Chalcidids  (4  species)   

Lasius  sp 

Colletes  inaequalis  Cress i  2 

"        valida  Cress 5  i 

Halictus  fasciatus  Nyl 26 

"         lerouxii  Lep 30 

"         (Evylaeus)  arcuatus  Robt 19 

truncatus  Robt 9 

"           pectinatus  Robt.  ? i 

"         (Chloralictus)  pilosus  Sm 32 

sp 20 

"                    "              zephyrus  Sm 4 

sp 31 

"     2 

*4 

"                   "             sparsus  Robt 417 

Trachandrena  forbesii  Robt 4  4 

"        var I  I 

sp I 

sp I 

sp I 

"  craiaegi  Robt 4 

Andrena  carlini  Ckll i 

"         vicina  Sm 50  4 

"         nasoni  Robt 8  5 

"        salicacea  Robt i  i 

"         (Opandrena)  bipunctata  Cress i  6 

"        sp 5  2 

Nomada  imbricata  Sm. i 

Ceratina  dupla  Say 2  7 

Synhalonia  atriventris  Sm 2 

Total,  46  species  85  659 


Total  No. 
Spectmess 

7 
I 

3 

2 

4 

2 

I 

4 

4 

5 
I 

3 

6 

26 

30 

19 

9 
I 

32 

20 

4 
31 

2 

14 

417 

8 

2 
I 
I 
I 

4 
I 

54 

13 
I 

7 

•• 
/ 

I 

9 

2 
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DiPTERA    (Flies,  mosquitoes).  g  ecimens 

Ceratopogon  fusculus  Coq lo 

Rhamphomyia  nana  Loew i 

Lonchoptera  lutea  Panz 20 

"  riparia  Meig 20 

Eristalis  bastardi  Macq 2 

Panzeria  radicum  Fabr 4 

Homalomyia  scalaris  Fabr i 

Phorbia  fusciceps  Zett 3 

Fucellia  fucorum  Fall 2 

Scatophaga  stercoraria  Linn 6 

Chlorops  assimilis  Macq 8 

Elachiptera  costata  Loew 19 

Oscinis  coxendix  Fitch 3 

"       sp I 

Drosophila  graminum  Fall i 

sp 2 

Agromyza  angulata  Loew 2 

Desmometopa  m-nigrum  Zett i 

"  latipes  Meig i 

Total,  19  species  107 

COLEOPTERA    (BeCtlcs).  g  ecimens 

Phyllotreta  sinuata  Steph i 

Epitrix  cucumeris  Harris 2 

Diabrotica  viitata  Fabr i 

Adalia  bipunctata  Linn i 

Total,  4  species  5 

HeUIPTERA     (Bugs,    leaf-hoppers,    etc.).  Specimen. 

Lygus  pratensis  Linn 4 

Undetermined  Tettigonid    i 

Jassid    6 

Total,  3  species  11 

Common  Red  Currant,  Ribes  rubrum, 

Hy^IENOPTERA    (Bees,   wasps,  ants).  ^ale  Fem.le     s^tL^Si 

Dolerus  aprilis  Nort i  i  2 

Apanteles  sp i  •  •  i 

"     I  I 

Sympratis  1  sp i  i 

Exochus  semirufus  Cress i  . .  i 

Undetermined  Tryphonid . .  i 

Ichneumon  subcyaneus  Cress i  . .  i 

"  seminiger  Cress i  i 

Undetermined  Chalcidid . .  i 


•    a 


I 

Crematogaster  lineolata  Say . .  i 
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Hymenoptera  (Bees,  wasps,  Rnts)—Confd.  ^^^^       p^^^    s^S^^ 

Cryptocheilus  conicus  Say i  . .  i 

Colletes  valida  Cress 2  . .  2 

Oxystoglossa  similis  Robt i  I 

Halictus  fasciatus  Nyl i  i 

"         {Evylaeus)  truncatus  Robt i  i 

"         (Chloralictus)  zephyrus  Sm. 7  7 

sp 13  13 

sparsus  Robt 3  3 

n,   sp.    ? I  I 

».    sp I  I 

Trachandrena  crataegi  Robt 3  . .  3 

forbesii  Robt i  . .  i 

var I  I  2 

Andrena  tnandibularis  Robt i  i 

"        nasoni  Robt 3  i  4 

"        lAcina  Sm 3  . .  3 

j/> I  ..  I 


it  it 


Total,  28  species  19  35  58 

DiPTERA  (Flies,  mosquitoes). 

Undetermined  Chironomid 

Sciara  sp 

Rhamphomyia  brevis  Loew 

Pipiza  albipilosa  Will 

"      femoralis  Loew 

Melanostoma  mellinum  Linn 

Hyalotnyodes  triangulifera  Loew 

Panzeria  radicum  Fabr 4 

Sarcophaga  helicis  Town 

sp 


«  tt 


Lucilia  caesar  Linn 

Phormia  regina  Meig 

Ophyra  leucostoma  Wied.  

Anthomyia  radicum  Linn.  3 

Phorbia  cinerella  Fall i 

"        fusciceps  Zett id 

Fucellia  fucorum  Fall 2 

Scatophaga  stercoraria  Linn,  6 

Sepsis  violacea  Meig i 

Nemopoda  cylindrica  Fabr i 

Piophila  casei  Linn 8 

Chlorops  variceps  Loew i 

Oscinis  coxendrix  Fitch 2 

/l^romjjja  diminuta  Walk i 

Desmometopa  latipes  Meig i 

"             m-nigrum  Zett  i 

Total,  27  species  61 
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COLEOPTERA    (BcCtlcs).  Specimen. 

Anthrenus  verbasci  Linn i 

Adalia  bipunctata  Linn i 

Total,  2  species  2 

Hemiptera  (Bugs,  leaf-hoppers,  etc).  specimen. 

Lygus  pratensis  Linn i 

Undetermined  Psyllid  i 

Total,  2  species  2 

Black  Currant,  Rites  nigrum. 

HyMENOPTERA    (Bees,    wasps,   ants).  ^aU  Female      S^VcSi 

Apanteles  sp i  . .  i 

Thersilochus  sp 3  3 

Vespa  gertnanica  Fabr i  i 

Agapostemon  radiatus  Say i  i 

Halictus  lerouxii  htp 2  2 

(Evylaeus)  arcuatus  Robt 6  6 

truHcatus  Robt 19  19 

iChloralictus)  sparsus  Robt 81  81 

eephyrus  Sm 9  9 


it  tt 


u  u 


sp 2  2 

/>t7ojttj  Sm 8  '8 

Andrena  vicina  Sm 2  . .  2 

Bontbus  consimilis  Cress i  i 

pennsyhanicus  DeG i  i 


« 


Total,  15  species  3         138  141 

DiPTERA    (Flies,    mosquitoes).  specimen. 

Eristalis  bastardi  Macq i 

Lucilia  caesar  Linn 3 

Scatophaga  stercoraria  Linn 2 

Nemopoda  cylindrica  Fabr i 

-  Piophila  casei  Linn i 

Chlorops  assimilis  Macq i 

Phorbia  fusciceps  2^tt 3 

Total,  7  species  12 

CoLEOFFERA    (Beetles).  specimen 

Adalia  bipunctata  Linn i 

Total,  I  species  i 
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Wild  Plum,  Prunus  sp. 

Hymenoptera  (Bees,  wasps,  ants).  ^,^,^       ^^^^    sj2S«22i 

Halictus  (Evylaeus)  arcuatus  RobL i  i 

Trachandrena  crataegi  Robt i  3  4 

Andrena  vicina  Sm i  i 

"         salicacea  Robt i  i 

"         (Opandrena)  bipunctata  Cress 18  18 

Total,  5  species i  24  25 

DiPTERA    (Flies,  mosquitoes).  SpedmeBs 

Ceratopogon  fusculus  Coq I 

Undetermined  Chironomid   2 

Stratiomyia  discalis  Loew i 

Odontomyia  puhescens  Day i 

Hilaria  leucoptera  Loew 2 

Triodonta  curvipes  Wied i 

Zodion  fulvifrons  Say i 

Nemopoda  minuta  Wied 3 

Total,  8  species  12 

CoLEOPTERA  (Beetles).  ^     .^^^ 

Crepidodera  helxinus  Linn i 

Attagenus  piceus  Oliv i 

Total,  2  species  2 

Japan  Plum,  Prunus  triloba. 

Hymenoptera  (Bees,  wasps,  ants).  ^^^^       p^„^,^   sAdnSi 

Sympratis  ?  sp i  i 

Aphanogmus  1  sp i  i 

Formica  fusca  subsericea  Say . .  4 

Ancistroccrus  tigris  Saus t  . .  i 

Colletes  inacqualis  Cress i  i 

Halictus  fasciatus  Nyl i  i 

lerouxii  Lep i  i 

(Evylaeus)  arcuatus  Robt 7  7 

truncatus  Robt 5  5 

(Chloralictus)  pilosus  Sm i  i 

sephyrus  Sm i  i 

sparsus  Robt 207         207 

^P 3  3 

Paralictus  cephalicus  Robt i  i 

Trachandrena  crataegi  Robt 13  3  16 

claytoniae  Robt i  i 

forbesii  Robt i  3  4 

var I  I 

sp I  I 


€t 

U  H 

u 

€t  a 

tt  tt 

u  u 


tt 

tt 

tt  tt 

tt 
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Male 


Hymenoptera  (Bees,  wasps,  ants) — Confd, 

Andrena  vicina  Sm 

nasoni  Robt  6 

salicacea  Robt 

{Opandrend)  bipunctata  Cress 19 


« 


(I 


tt 


Female 

Total  No. 
Specimens 

4 

4 

4 

10 

2 

2 

65 

84 

Xotal,  23  species 40 


314 


358 


DlPTERA    (Flies,  mosquitoes).  specimen. 

Ceratopogon  fusculus  Coq i 

Camptocladius  byssinus  Schr 9 

Sciara  sp , i 

Undetermined  Empid  2 

Platychirus  hypoboreus  Staeg. 4 

Panseria  radicum  Fabr 2 

Cynomyia  cadaverina  Desv i 

Phormia  regina  Meig.  .' i 

Hyetodesia  lucorum  Fall i 

Phorbia  fusciceps  Zett  6 

Undetermined  Anthomyid  i 

Scatophaga  stercoraria  Linn 3 

Sepsis  violacea  Meig.  i 

Netnopoda  stercoraria  Desv.  ? 1 

Piophila  casei  Linn 7 

Chlorops  assimilis  Macq » i 

Total,  16  species  42 


OoLEOPTERA  (Beetles). 

Crepidodera  helxinus  Linn.  . . 
Aphodius  granarius  Linn.  . . . 
Anthrenus  scrophulariae  Linn. 
Xantholinus  cephalus  Say.  . . , 
Adalia  bipunctata  Linn. 


Specimens 


Total,  s  species  5 


Sweet  Cherry,  Prunus  avium. 
Hymenoptera  (Bees,  wasps,  ants). 

Apanteles  sp 

Undetermined  C3mipid  

Vespa  diabolica  Saus 

Colletes  inaequalis  Cress , 

Agapostemon  radiatus  Say 

Halictus  fasciatus  Nyl 

lerouxii  Lep 

(Evylaeus)  arcuatus  Robt 

"  truncatus  Robt 


Male 


*t 


u 


u 


Female 


I 
I 
2 

5 
I 

14 

7 


Total  No. 
Specimens 

I 
I 
I 
I 
2 

5 
I 

14 
7 
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Hymenoptera  (Bees,  wasps,  ants) — Cont'd, 

Halictus  (Chloralictus)  zephyrus  Sm 

pilosus  Sm 

sparsus  Robt.  . . . 
obscurus  Robt  ?. 
n.    sp 


Male 


f( 


i< 


€t 


It 


tt 


it 


tt 


sp. 

tt 
u 


tt 


tt 


tt 


tt 


Trachandrena  crataegi  Robt 

forhesii  Robt i 

"        var 

claytoniae  Robt 

hippotes  Robt 

Andrena  vkina  Sm 2 

"        tnandibularis  Robt 

"        nasoni  Robt 12 

carlini  Ckll i 

(Opandrena)  bipunctata  Cress 7 

Bombus  virginicus  Oliv 

Apis  mellifera  Limi 


<f 


tt 


Female 

IS 

14 

185 

I 
I 

2 

7 
7 

I 

•  • 

3 
I 
I 

13 

3 
2 

I 

40 

I 


Total,  29  species 23 

DiPTERA  (Flies,  mosquitoes). 

Undetermined  (^ironomid   

Xylota  ejuncida  Say. , 

Phorbia  fusciceps  Zett T 

Piophila  casei  Linn , 


329 


Total  No^ 

SpcciiBcss 

15 
14 

i8S 
I 
I 

2 

7 

7 
I 

I 

3 
I 

I 

15 

3 

14 

2 

47 
I 

5 
359 

S{>ecxDBeBS 

I 

I 

3 

3 


Total,  4  species  

COLEOPTERA  (Bcetlcs). 

Crepidodera  helxinus  Linn. 

Epuraea  labilis  £r 

Carpophilus  discoideus  Lee. 
Adalia  bipunctata  Linn.  . . . 


Specimeai 
I 

I 

I 

I 


Total,  4  species  4 


Peach,  Prunus  persica. 
Hymenoptera  (Bees,  wasps,  ants). 

Halictus  (Chloralictus)  versatus  Robt  ..... 

n.  sp 

obscurus  Robt  . . . 

sparsus  Robt 

Andrena  (Opandrena)  bipunctata  Cress.  . . 

Bombus  virginicus  Oliv 

"        ridingsii  Cress 

Apis  mellifera  Linn 


Male 


tt 


tt 


tt 


tt 


it 


t< 


Female 

I 

I 

3 

2 

2 


Total,  8  species  0 


To«a!  No. 
SpectmcM 

I 

X 

3 

2 

2 
I 
I 
I 

12 
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Apple,  Pyrus  malus. 
Hymenoptera  (Bees,  wasps,  ants). 

Caliroa  ?  sp 

Amblyteles  sp 

Camponotus  pennsylvanicus  DeG 

Formica  fusca  subsericea  Say 

Vespa  maculata  Linn 

"      diabolica  Sauss 

Agapostemon  radiatus  Say 

Halictus  lerouxii  Lep 

(Chloralictus)  zephyrus  Sm 

pilosus  Sm 


ti 


it 


i* 


a 


u 


M 


i< 


ti 


ti 


ti 


it 


»< 


« 


a 


sparsus  Robt.  . 
obscurus  Robt 
versatus  Robt. 


sp. 

ti 


M 


it 


Male 


•    •         •    « 


(Ez/ylaeus)  truncatus  Robt 

Andrena  nasoni  Robt 

"        vicina  Sm 

carliniCkll .' 

sp 4 

(Opandrena)  bipunctata  Cress i 

Trachandrena  claytoniae  Robt 

"  crataegi  Robt 

"  hippotes  Robt 

Synhalonia  atriventris  Sm i 

Osmia  (Ceratosmia)  Hgnaria  Say. 

Xylocopa  virginica  Dru 15 

Bombus  ridingsii  Cress 

americanorum  Fabr 

consimilis  Cress 5 

virginicus  Oliv 

/i^«  mellifera  Linn 


« 


« 


(( 


Female 

Total  No. 
Specimens 

I 

I 

I 

I 

•    • 

2 

•    • 

I 

I 

I 

I 

I 

2 

2 

4 

4 

II 

II 

5 

5 

30 

30 

I 

I 

6 

6   ^ 

•  • 

3 

•  • 

4 

I 

I 

I 

I 

5 

5 

6 

6 

•  • 

4 

II 

12 

I 

I 

I 

I 

I 

I 

•  • 

I 

34 

34 

•  • 

15 

I 

I 

I 

I 

2 

7 

2 

2 

•  • 

31 

Total,  32  species 26 


130 


197 


Specimena 


DiPTERA  (Flies,  mosquitoes). 

Ceratopogon  sp 

Chironotnus  modesius  Say 

Undetermined  Cecidomyid  

Chrysogaster  pulchella  Will 

Hehphilus  hamatus  Loew 

Triodonta  curvipes  Wied 

Sarcophaga  helicis  Town 

Lucilia  caesar  Linn 

Homalomyia  scalaris  Fabr 3 
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DiPTERA  (Flies,  mosquitoes) — Cont'd,  ^  .^^^ 

Anthotnyia  radicum  Linn i 

Phorhia  cinerella  Fall i 

*     "        fusciceps  Zett 4 

Undetermined  Anthomyid  i 

Scatophaga  stercoraria  Linn i 

Lonchaea  rufitarsis  Macq i 

Piophila  casei  Linn 4 

Total,  16  species  24 

CoLEOPTERA  (Beetles).  c 

Telephorus  bilineatus  Say 2 

Adalia  bipunctata  Linn i 

Bradycellus  rupestris  Say 4 

Total,  3  species 7 

HeMIPTERA    (Bugs,   leaf-hoppers,   etc.).  Speaiaen 

Miris  affinis  Reut i 

Pear,  Pyrus  communis. 

Hymenoptera  (Bees,  wasps,  ants).  ^^^^      ^^^^    J^nSL*. 

Nematus  sp i  i 

Agapostemon  radiatus  Say 2  2 

Paralictus  cephalicus  Robt i  i 

Halictus  fasciatus  Nyl i  i 

"         (Evylaeus)  arcuatus  Robt i  i 

"  "  truncatus  Robt 2  2 

"         (Chloralictus)  sparsus  Robt 3  3 

"  n.  sp . .  I 

"  "  sephyrus  Sm i  1 

Sp 4  4 

Trachandrena  crataegi  Robt 3  •  •  3 

"  fofhesii  Robt i  i 

"  claytoniae  Robt  i  i 

Andrena  vicina  Sm i  i 

"        nasoni  Robt 6  12  18 

"         macgillivrayi  (Tkll.  var i  i 

"         (Opandrena)  bipunctata  Cre&s 3  8  11 

Total,  17  species  12  40  53 

Diftera  (Flies,  mosquitoes).  spedm«s 

Undetermined  Chironomid   2 

Tachydromia  pusilla  Loew 3 

Platychirus  hypoboreus  Staeg I 

Metachaeta  helymus  Walk i 
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ft 

DiPTERA  (Flies,  mosquitoes) — Confd.                                               >  . 

Undetermined  Tachinid  i 

Morellia  micans  Macq i 

Phorhia  fusciceps  Zett 3 

Piophila  casei  Linn 4 

Chlorops  assimilis  Macq i 


Total,  9  species  17 

COLEOPTERA    (Beetles).  Specimen. 

Didbrotica  vittata  Fabr i 

Anthrenus  scrophulariae  i 

'  verbasci  i 


Total,  3  species 3 

Quince,  Cydonia  vulgaris. 

Hymenoptera  (Bees,  wasps,  ants).  ^^^  p^„^,^   sSSlneii 

Exochus  pallipes  Cress i  i 

Formica  fusca  subcericea  Say . .  2 

Odynerus   (Ancistrocerus)   campestris  Sauss.  . .  . .  i 

Halictus  lerouxii  Lep i  i 

fasciatus  Nyl 9  9 

(Lasioglossum)  coriaceum  Sm i  i 

{Evylaeus)  truncatus  Robt 3  3 

(Chloralictus)  pilosus  Sm 5  5 

sephyrus  Sm 2  2 

tegularis  Robt 6  6 

sparsus  Robt 18  18 


it 

u 

(f 

« 

((  « 

((  a 

t*  it 


"                   "              obscurus  Robt.  ? i  i 

"                   "              vcrsatus  Robt 3  3 

sp I  I 

Andrena  (Opandrena)  bipunctata  Cress 2  2 

"                   "             nasoni  Robt .- .   . .  3  3 

Trachandrena  crataegi  Robt i  i  2 

Ceratina  dupla  Say i  . .  i 

Ostnia  iCeratosmia)  lignaria  Say . .  i 

Bombus  virginicus  Oliv i  i 

"        consimilis  Cress i  i 

Apis  mellifera  Linn.  . .  3 


Total,  22  species 2  58  68 

DiPTERA    (Flies,  mosquitoes).  specimen. 

Tachydromia  pusilla  Locw 2 

Mesogramma  tnarginaia  Say 

Tropidia  quadrata  Say 

Syritta  pipiens  Linn 

Ophyra  leucostoma  Wied 

Nemopoda  cylindrica  Fabr 

Agromysa  aeneiventris  Fall 

Total,  7  species 8 
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CoLEOPTERA  (Beetles). 

Diabrotica  vittata  Fabr 


Spccii 

I 


Common  Blackberry,  Rubas  nigrobaccus. 


Male 


Hymenoptera  (Bees,  wasps,  ants). 

Prenolepis  imparls  Say 

Halictus  (Chloralictus)  sp 

Trachandrena  forbesii  var 

sp I 

Andrena  (Opandrena)  bipunctata  Cress 3 

Bombus  americanorum  Fabr 

"        ridingsii  Cress 

Apis  mellifera  Linn 


Total,  8  species 4 


Red  Raspberry,  Rubus  strigosus. 
Hymenoptera  (Bees,  wasps,  ants).  j^^,^ 

Eumenes  fraterna  Say 

Odynerus  pennsylvanicus  Sauss 

Prosopis  affifiis  Sm 

"        pygmaea  Cress 

Halictus  fasciatus  Nyl 

"         {Chloralictus)  sparsus  Robt 

Andrena   sp 

"        hilaris  Sm.   ?  

Ceratina  dupla  Say 

Alcidamea  producta  Cress i 

Celioxys  sp x 

Osmia  pumila  Cress 

Bombus  ridingsii  Cress i 


Total,  13  species 3 


Female 

•    ■ 

I 

I 

■    • 

7 
I 


Total  No 

2 
I 
I 
I 
10 
I 
I 
I 


10 


18 


Total  KcL 
Female      Spcci 


4 
I 

•  • 

4 
I 

17 


I 
I 

2 
I 
I 
I 
I 
I 

4 

2 

I 

4 

2 


Total  No. 


Strawberry,  Fragaria  virginiana, 

Hymenoptera  (Bees,  wasps,  ants).  ^^^        Female 

Formica  sp ,. . .  I 

Halictus  fasciatus  Nyl 2  2 

"        (Chloralictus)  versatus  Robt 5  5 

Trachandrena  claytoniae  Robt . .  i 

Total,  4  species  o  7  9 

Cou»PTERA  (Beetles).  s^^^^ 

Crepidodera  helxinus  Linn i 

Byturus  unicolor  Say I 


Total,  2  species  2 


insects  visiting  fruit  blossoms.  221 

Relationship  Between  the  Flowers  and  Their  Insect 

Visitors. 

It  will  be  noticed  that  the  Hymenoptera  are  more  abundant 
on  the  blossoms  of  these  fruits  than  are  the  other  orders  of 
insects.  A  majority  of  the  Hymenoptera  in  these  collections — 
majority  of  both  species  and  individuals-^belong  to  the  super- 
family  Apoidea,  which  includes  the  honey  bee  and  the  bumble 
bee.  These  bees  are  known  to  gather  pollen  and  nectar  for 
their  young,  and  this  explains  their  visits  to  the  flowers.  In 
each  of  the  lists  of  hymenoptera  most  of  the  species  are  bees. 
Beginning  with  Colletes,  or  in  some  cases  with  Agapostemon 
and  Halictus,  all  others  on  the  lists  belong  to  the  Apoidea. 

Just  what  the  other  insects  are  doing  in  the  flowers  is  more 
uncertain.  It  is  known  that  certain  beetles  feed  upon  pollen, 
and  doubtless  the  flies  and  parasitic  hymenoptera  are  attracted 
by  the  nectar  upon  which  they  may  feed. 

Let  us  first  consider  the  Hymenoptera.  It  will  be  noticed 
from  the  foregoing  list  that  by  far  the  most  abundant  visitors 
to  these  flowers  were  the  small  bees  belonging  to  the  Halicti- 
doe  called  "sweat  bees,"  and  the  Andrenidae,  These  have  long 
been  known  to  be  important  agents  in  the  transfer  of  pollen. 

Of  the  760  specimens  collected  on  Ribes  oxyacanthoides, 
417,  or  more  than  half,  were  Halictus  (Chloralictus)  sparsus 
Robt.  Other  species  important  to  the  plant  on  account  of 
their  numbers  were  Halictus  fasciatus  Nyl.  26,  H.  lerouxii  Lep. 
30,  H.  (Evylaeus)  arcuatus  Robt.  19,  H.  (Chloralictus) 
pilosus  Sm.  32,  Andrena  vicina  Sm.  54,  A.  nasoni  Robt.  13, 
and  three  species  of  Halictus  (Chloralictus)  which  are  prob- 
ably new,  represented  respectively  by  20,  31  and  14  specimens. 

On  the  red  currant  we  find  some  of  the  same  species,  but 
the  proportions  are  entirely  different.  Here  one  of  the  new 
species  of  Halictus  (Chloralictus)  was  the  most  abundant,  and 
was  represented  by  13  specimens  out  of  58.  C.  sephyrus  Sm. 
had  7  examples,  while  the  other  26  species  are  each  repre- 
sented by  less  than  4  specimens. 

Of  141  specimens  taken  from  black  currant,  81  were 
Halictus  (Chloralictus)  sparsus  Robt.,  19  H,  (Evylaeus)  trun- 
catus  Robt.,  9  H,  (Chloralictus)  sephyrus  Sm.,  8  H.  (C.) 
pilosus  Sm.,  and  6  H.  (Evylaeus)  arcuatus  Robt. 


r 
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The  undetermined  Prunus  was  visited  chiefly  by  Aftdrena 
(Opandrena)  bipunctata  Cress.,  i8  out  of  the  25  specimens  of 
Hymenoptera  being  that  species. 

358  specimens  of  Hymenoptera  were  collected  on  Prunes 
triloba,  the  Japan  plum,  and  207,  or  about  three-fifths,  were 
Halictus  (Chloralictus)  sparsus  Robt.,  84  were  Andrena 
{Opandrena)  bipunctata  Cress.,  16  Trachandrena  crataegi  Robt., 
10  Andrena  nasoni  Robt.,  7  Halictus  (Evylaeus)  arcuatus 
Robt.,  and  5  H.  (£.)  truncatus  Robt. 

From  Prunus  avium  359  specimens  of  Hymenoptera  con- 
tained 185  of  Halictus  (Chloralictus)  sparsus  Robt.,  14  of  C. 
pilosus  Sm.,  15  of  C.  sephyrus  Sm.,  14  of  Halictus  (Evylaeus) 
arcuatus  Robt.,  15  of  Andrena  vicina  Sm.,  14  of  A.  nasoni  Robt 
and  47  of  Andrena  (Opandrena)  bipunctata  Cress.  There 
were  also  7  specimens  of  each  of  three  other  species  of  Halic- 
tus, and  5  of  the  honey  bee.  Apis  mellifera  Linn. 

Very  few  insects  could  be  found  on  peach  blossoms,  and  all 
that  we  captured  belong  to  the  Hymenoptera,  Apparently 
insects  do  not  visit  the  blossoms  in  such  great  numbers  and 
swarm  about  the  trees  as  is  the  case  with  apple,  plum  and 
cherry.  Of  the  12  specimens  captured,  3  were  Halictus 
(Chloralictus)  obscurus  Robt.,  and  there  were  2  specimens 
each  of  H.  (C.)  sparsus  Robt.  and  Andrena  (Opandrena) 
bipunctata  Cress.     One  honey  bee  was  taken. 

Of  197  specimens  collected  from  apple,  34  were  Osmia 
lignaria,  the  commonest  species.  Honey  bees  were  more 
abundant  than  on  the  other  fruit  flowers,  31  being  taken.  The 
next  most  abundant  species  was  Halictus  (Chloralictus)  sparsus 
Robt.,  30  specimens;  Xylocopa  virginica  Dru.,  15;  Andrena 
(Opandrena)  bipunctata  Cress.,  12;  Halictus  (Chloralictus) 
sephyrus  Sm.,  1 1 ;  bumble  bee,  Bombus  consimUis  Cress.,  7 
Other  species,  making  a  total  of  32,  had  each  a  lesser  number 
of  examples. 

On  pear  flowers,  18  out  of  the  53  Hymenoptera  specimens 
were  Andrena  nasoni  Robt.,  11  -^.  (Opandrena)  bipunctata 
Cress.,  and  there  were  not  over  3  or  4  specimens  of  any  other 
species.  Halictus  (Chloralictus)  sparsus  Robt.,  which  was  so 
abundant  on  gooseberry,  Japan  plum,  sweet  cherry  and  apple, 
was  not  taken  at  all  from  pear  in  1904,  but  3  examples  were 
captured  in  IQ05.    No  honey  bees  were  taken. 


J 
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The  collection  from  quince  flowers  was  made  at  New  Haven 
and  Branford  wholly  in  1905.  Of  68  specimens,  18  were 
Halictus  (Chloralictus)  sparsus  Robt.,  9  were  H,  fasciatus 
Nyl.,  and  of  the  other  kinds  not  over  6  examples  of  a  species 
were  taken.    This  included  3  honey  bees. 

The  18  specimens  of  Hymenoptera  from  the  blackberry 
contained  a  single  honey  bee,  and  10  examples  of  Andrena 
(Opandrena)  bipunctata  Cress.,  which  seems  to  be  an  import- 
ant visitor. 

The  commonest  insects  collected  from  red  raspberry  were 
Cerantina  dupla  Say.  and  Osmia  pumila  Cress.,  4  each.  Not 
over  2  specimens  each  were  taken  of  any  of  the  other  species, 
which  were  13  in  all. 

From  strawberry  flowers  9  specimens  were  taken,  5  of 
which  were  Halictus  {Chloralictus)  versatus  Robt.,  and  2  were 
H,  fasciatus  Nyl. 

The  collections  from  the  flowers  of  the  peach,  blackberry, 
raspberry  and  strawberry  are  meager,  and  perhaps  no  general 
statements  should  be  made  regarding  them.  Nevertheless, 
they  indicate  the  more  important  pollinating  species  for  the 
particular  localities  where  taken. 

There  is  no  doubt  that  some  of  the  Diptera  aid  in  pollina- 
ting the  blossoms,  for  some  species  are  so  hairy  that  if  they 
visit  the  flowers  at  all  they  are  certain  to  carry  away  some 
pollen.  Such  species  are  Scatophaga  stercoraria  Linn.,  Eris- 
talis  bastardi  Macq.,  Phorbia  fusciceps  Zett.,  and  the  few 
specimens  representing  the  genera  Panzeria,  Tridonta,  Sarco- 
phaga,  Fucellia,  Lucilia  and  Anthomyia;  but  except  the  first 
and  third,  these  were  not  sufficiently  abundant  to  be  considered 
as  important.  It  is  interesting  to  note  that  the  commonest 
flies  on  these  flowers,  Elachiptera  costata  Loew.,  Ceratopogon 
fusculus  Coq.,  Chlorops  assimilis  Macq.,  Lonchoptera  riparia 
Meig.  and  L.  lutea  Panz.,  are  not  hairy,  but  smooth  and  shiny 
and  not  well  fitted  to  carry  pollen.  The  same  is  true  of  the 
species  of  Nemapoda,  Camptocladius,  Tachydromia  and  Pio- 
phila  represented  in  these  collections.  The  few  beetles  and 
bugs  captured  are  hardly  worth  considering  as  carriers  of 
pollen. 

In  other  localities  or  in  other  seasons,  the  results  of  such 
collecting  might  be  quite  different.    In  1904  there  were  fewer 
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honey  bees  taken  than  in  1905,  yet  the  small  bees  were  eflFective 
pollinators.  The  trees  and  bushes  bore  a  heavy  crop  of  f  rait. 
Rainy  weatlier  interfered  somewhat  with  the  transfer  of  pol- 
len in  1905,  and  though  the  small  fruits  had  a  good  crop,  some 
of  the  tree  fruits  bore  lightly. 

With  our  knowledge  of  the  habits  of  the  insects  collected, 
together  with  the  conditions  surrounding  the  localities  where 
they  were  taken,  it  seems  fair  to  assume  that  on  account  of 
their  great  numbers  the  small  bees  belonging  to  the  Halictidae 
and  the  Andrenidae  are  more  important  agents  in  carrying 
pollen  than  has  formerly  been  supposed,  and  in  the  vicinity  of 
New  Haven  during  the  seasons  of  1904  and  1905  were  of  far 
greater  benefit  in  pollinating  the  flowers  of  the  plants  from 
which  they  were  collected  than  were  the  honey  bees. 


ADDITIONAL    MOSQUITO    INVESTIGATIONS. 

,  By  W.  E.  Britton  and  H.  L.  Viereck. 

In  the  Report  for  1904,  page  253,  was  published  an  account 
of  the  investigations  regarding  Connecticut  mosquitoes  and 
their  breeding  places.  This  report  treats  of  mosquito  condi- 
tions over  the  entire  salt  marsh  area  along  the  coast,  and  of 
the  regions  about  Hartford,  East  Hartford,  Middletown  and 
Cheshire.  During  1905  very  little  attention  was  given  to  mos- 
quito work,  but  a  swamp  in  Milford  was  visited  by  request, 
and  the  regions  about  Farmington,  New  Britain  and  Rock- 
ville  were  examined  by  Mr.  Viereck  in  August.  The  season 
of  1905  was  marked  by  a  shortage  in  precipitation,  especially 
during  the  last  half  of  the  summer;  consequently  at  the  time 
of  Mr.  Viereck's  visits  to  these  places  nearly  all  pools  were 
dry,  and  very  little  mosquito  breeding  was  found. 

Milford, 

Letters  were  received  regarding  the  swamp  adjoining  and 
just  east  of  the  cemetery  and  north  of  the  railroad.  This 
swamp  was  visited  by  Messrs.  Britton  and  Viereck  on  August 
loth,  and  the  pools  of  the  swamp  were  tested.  Both  Anopheles 
and  Culex  larvae  were  found,  though  not  very  abundant. 
The  swamp  should  be  cleaned  up  and  drained  or  filled.    The 
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former  would  probably  be  difficult  or  impossible  on  account 
of  the  topography  of  the  region,  but  as  the  area  is  small,  it 
would  Hot  be  an  expensive  matter  to  fill  about  the  edges,  leav- 
ing, perhaps,  a  central  pond  to  be  stocked  with  fish. 

While  around  this  swamp  we  were  literally  covered  with 
salt  marsh  mosquitoes  (Culex  sollicitans),  which  came  from 
their  hiding  places  in  the  brush  of  the  swamp.  These  mos- 
quitoes do  not  breed  here,  but  probably  came  from  the  large 
salt  marsh  to  the  south  of  the  village.  Improving  the  swamp 
near  the  cemetery  would  not,  therefore,  greatly  reduce  the 
numbers  of  mosquitoes  in  the  village,  because  they  come 
chiefly  from  the  salt  marsh.  But  a  place  of  this  kind  so  near 
the  village  and  cemetery  should  be  put  in  the  best  sanitary  con- 
dition. 

Farmington. 

The  region  between  the  railroad  station  and  the  village  was 
examined  August  i8th.  This  area  was  found  nearly  free  from 
breeding  places,  though  it  comprised  a  marshy  section  extend- 
ing along  a  primary  branch  of  the  Farmington  river,  and  a 
similar  area  imperfectly  drained  by  a  secondary  branch  of 
the  same  stream.  In  the  latter  marsh,  tests  were  made  in  pools 
on  the  property  of  Mr.  A.  H.  Hopson  and  in  the  field  adjoin- 
ing on  the  side  toward  the  railroad  station.  Anopheles  and 
Culex  larvae  were  taken  in  the  last  two  places  mentioned,  as 
many  as  six  Anopheles  being  found  in  one  ladleful  of  water. 
These  larvae  were  taken  to  the  laboratory,  but  A.  punctipennis 
was  the  only  species  of  Anopheles  reared  from  the  material. 
For  this  area  better  drainage  should  be  provided,  and  this  can 
be  done  at  small  expense. 

Though  tests  were  made  in  nearly  all  of  the  suspicious  pools, 
no  mosquito  larvae  were  found  in  the  marsh  area  along  the 
branch  of  the  Farmington  river,  but  as  the  examination  was 
made  after  a  period  of  drought,  it  is  quite  possible  that  under 
other  conditions  mosquito  breeding  might  occur  in  this  area. 

♦    New  Britain. 

On  the  eighteenth  of  August  the  region  about  New  Britain 
was  examined  for  possible  mosquito-breeding  places.  The 
local  health  officer  was  consulted,  and  stated  that  no  com- 

15 
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plaints  had  been  made  about  mosquitoes,  and  that  the  only 
possible  breeding  place  of  a  serious  character  to  be  found  in 
the  vicinity  would  be  the  pond  at  the  foot  of  Arch  Street  near 
the  end  of  the  car  line.  This  pond  is  used  for  cutting  ice  in 
winter,  and  when  examined  consisted  of  little  more  than  a  mud 
flat  with  a  stream  running  through  the  center.  Near  the 
stream  was  a  small  pool  in  the  mud,  but  no  mosquito  larvae 
were  found  in  it.  From  the  appearance  of  this  region  it  is 
probably  never  a  serious  breeding  place. 

Rockville, 

On  August  22d  Mr.  Viereck  visited  Rockville,  but  found 
not  even  an  area  that  could  be  suspected  of  breeding  mosqui- 
toes. Though  examined  during  a  period  of  dry  weather,  the 
region  seems  to  be  well  drained,  and  the  report  of  the  health 
officer  for  the  past  ten  years  indicates  comparative  freedom 
from  malaria.  The  few  cases  that  occur  might  easily  have 
originated  out  of  town. 

Salt  Marsh  Mosquito  at  Middletown. 

Mr.  Walden  captured  an  adult  specimen  of  Culex  sollicitans 
at  Middletown,  July  3d,  near  the  summit  of  Round  Hill.  This 
locality  is  sixteen  or  seventeen  miles  from  the  coast  as  the 
bird  flies,  and  this  species  of  mosquito  breeds  only  in  the  salt 
marshes.  It  is  known  to  migrate  inland  in  search  of  food, 
and  in  New  Jersey  goes  as  far  as  thirty  miles,  but  we  have 
never  before  taken  the  species  in  Connecticut  except  along  the 
coast. 

THE  WOOLLY  MAPLE  LEAF  SCALE. 

Phenacoccus  acericola  King. 

This  insect  was  first  studied  at  Peoria,  111,,  by  Miss  E.  A. 
Smith,  who  published  an  account  of  the  species  in  the  Nordi 
American  Entomologist  for  1880,  page  73,  under  the  name  of 
Pseudococcus  aceris  Geoff.,  supposing  it  to  be  identical  with 
the  European  species.  In  most  of  the  literature  this  insect 
has  been  recorded  under  that  name.  On  further  study  it  was 
found  to  be  different  from  the  European  species,  and  was 
described  and  named  by  Mr.  George  B.  King  in  1902.* 

♦Canadian  Entomologist,  Vol.  34,  p.  211. 
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It  is  now  about  five  years  since  I  first  observed  this  insect 
on  the  maple  street  trees  of  New  Haven,  though  the  insect 
may  have  been  present  for  a  much  longer  time.  It  has  now 
become  quite  a  serious  pest  of  the  sugar  maple  in  Connecticut 
towns  and  cities.  I  have  seen  it  in  many  places  in  New  Haven, 
Hartford,  Bridgeport  and  South  Norwalk. 

On  August  2d  some  maple  leaves  were  sent  by  a  New  Haven 
seed  firm  with  the  statement  that  one  of  their  customers 
brought  them  in  and  asked  to  know  a  remedy.  The  leaves 
came  from  a  place  on  Humphrey  Street,  and  were  seriously 
infested  with  the  woolly  maple  leaf  scale.  I  visited  the  place 
immediately,  and  found  a  sugar  maple  of  ten  or  twelve  inches 
in  trtmk  diameter,  which  was  so  thoroughly  infested  that 
scarcely  a  leaf  was  free  from  the  white  masses  of  wax.  Many 
leaves  had  already  dropped.  The  upper  portion  of  the 
trunk  was  completely  covered  with  the  larvae.  A  leaf,  showing 
larvae  and  waxy  egg  masses,  and  a  piece  of  bark  from  the 
trunk,  showing  larvae  and  male  pupae,  all  from  this  tree,  are 
reproduced  on  Plate  VII.  Two  other  small  trees  near  by  were 
also  infested,  though  less  seriously. 

Experiments  in  Destroying  this  P^st. 

The  owner  feared  that  the  trees  would  be  killed,  and  wished 
to  save  them  if  possible.  At  that  time  I  had  not  seen  any 
definite  advice  regarding  treatment,  and  I  recommended  that 
the  trees  be  spray^  with  ordinary  kerosene  emulsion.  This 
was  done  on  August  4th,  and  the  mixture  contained  two  gallons 
kerosene,  one  half  pound  common  hard  soap  and  one  gallon 
of  hot  water  as  a  stock  solution,  this  being  diluted  nine  times 
before  using.  A  few  days  later  I  found  that  a  few  of  the  scales 
had  been  killed,  but  that  most  of  them  had  not  been  injured 
by  the  spray.  The  owner  informed  me  that  the  spraying  did 
no  good. 

These  trees  were  sprayed  the  second  time,  August  17th, 
using  an  emulsion  containing  more  kerosene  and  made  up  with 
a  soft  naphtha  soap  without  hot  water.  Two  gallons  kerosene, 
one  pound  soap,  one  gallon  water,  were  the  quantities  used, 
the  whole  being  diluted  five  times  before  applying.  This 
time  the  trees  were  very  thoroughly  drenched,  and  the  spray 
was  directed  against  the  lower  sides  of  the  leaves  and  upon 
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the  bark  of  the  trunk  and  branches  where  the  larvae  were 
gathered  in  the  crevices.  Even  with  this  emulsion  contain- 
ing more  kerosene,  and  with  the  naptha  soap,  it  was  a  some- 
what difficult  matter  to  moisten  the  egg-masses  on  account  of 
the  wax.  The  first  spray  striking  a  leaf  rolls  off  in  small 
drops,  but  if  the  nozzle  is  kept  long  enough  in  one  place,  the 
mass  finally  becomes  soaked  with  the  emulsion. 

A  few  days  after  this  treatment  the  trees  were  examined, 
and  nearly  all  of  the  insects  appeared  to  be  dead.  A  few 
leaves  only  showed  indications  of  having  been  injured  slightly 
by  the  spray. 

After  making  these  tests,  I  ran  across  Professor  Cooley's 
"Notes  on  Some  Massachusetts  Coccidae"*  in  which  he  states 
that  in  the  cities  of  Springfield  and  Holyoke  the  authorities 
have  foimd  it  necessary  to  adopt  combative  measures  to  con- 
trol this  insect.  In  Springfield  the  bark  was  scraped  dur- 
ing the  winter  and  treated  with  a  concentrated  whale  oil  soap 
solution  applied  with  whitewash  brushes.  Although  this  seems 
to  have  killed  most  of  the  insects,  yet  at  the  end  of  the 
following  summer  they  had  multiplied  so  rapidly  that  the  treat- 
ment was  repeated  the  next  winter. 

The  maples  of  Holyoke  were  sprayed  with  one  pound  of 
whale  oil  soap  dissolved  in  one  gallon  of  water  in  February, 
1896,  and  for  the  next  two  years  the  insects  were  not  suffi- 
ciently abundant  to  require  further  treatment. 

Unquestionably  the  best  remedial  treatment  is  a  winter  spray 
of  petroleum,  whale  oil  soap,  or  some  of  the  contact  poisons 
which  can  be  used  in  much  more  concentrated  form  than  can  be 
applied  to  the  foliage.  It  is  difficult  to  combat  this  insect 
with  summer  sprays.  If  kerosene  emulsion  contains  much 
more  than  15  per  cent,  of  kerosene,  there  is  danger  of  injuring 
the  foliage,  and  if  half  this  percentage  of  kerosene  is  employed 
it  will  not  destroy  the  scale. 

Description,  Life  History  and  Habits, 

On  the  under  sides  of  the  leaves  may  be  seen  masses  of  white 
wax  about  one-fourth  of  an  inch  (6  to  7  mm.)  in  length  and 
somewhat  less  in   width    (though  varying  greatly   in   size), 

♦Bureau  of  Entomology,  U.  S.  Department  of  Agriculture,  Bulletin 
17  N.  S.,  p.  61. 
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having  a  powdery  and  woolly  appearance.  In  this  mass  we 
find  the  body  of  the  living  or  dead  female,  and  a  large  num- 
ber of  eggs.  The  adult  female  is  light  yellow  in  color,  and  is 
about  5  mm.,  or  one-fifth  of  an  inch  long,  bearing  a  number 
of  spinnerets  and  short  spines  on  the  upper  surface  of  the 
body.  The  antennae  are  9-jointed,  the  last  joint  being  the 
longest.    The  adult  male  has  two  wings,  and  is  red  in  color. 

Eggs  are  found  throughout  the  waxy  secretion,  and  are  from 
0.3  to  0.4  mm.  in  length  and  about  half  as  wide,  and  light  yel- 
low in  color. 

The  larvae  when  first  hatched  occupy  the  under  surface  of 
the  leaf,  though  often  found  on  both  sides.  The  female  is 
pale  yellow,  while  the  male  larva  is  reddish  yellow.  When 
mature  the  males  crawl  about  over  the  bark  of  the  branches 
and  trtmk,  and  transform  to  pupae  in  the  crevices  of  the  rough 
bark,  the  adults  emerging  about  two  weeks  later.  The  matur- 
ing females  forsake  the  leaves  and  crawl  about  on  the  bark, 
mate  with  the  males,  and  later  return  to  the  leaves  and  settle 
upon  the  under  surface.  Soon  after,  the  secretion  of  white 
wax  is  commenced,  and  eggs  are  deposited  in  it,  both  forming 
a  latter  mass.  Some  of  this  wax  often  falls  or  is  torn  from 
the  leaves  by  storms,  and  it  adheres  to  anything  coming  in 
contact  with  it.  The  number  of  eggs  ranges  from  500  upward, 
and  there  are  three  generations  each  year,  according  to  Dr.  L. 
O.  Howard,*  who  has  published  one  of  the  most  compre- 
hensive accounts  of  this  insect,  from  which  I  have  gleaned 
many  of  the  facts  set  forth  in  this  paper. 

At  the  approach  of  winter  the  larvae  go  to  the  bark  of  the 
branches  and  trunk,  where  they  line  the  crevices  with  their 
waxy  secretion,  and  remain  therein  during  the  winter,  crawling 
about  on  warm  days.  They  are  usually  most  abundant  on  the 
upper  portion  of  the  trunk  and  around  the  base  of  the  larger 
branches.  The  woolly  ^g-masses  and  male  cocoons  are 
shown  on  Plate  VII. 

Natural    Enemies, 

From  material  collected,  we  bred  a  number  of  Syrphid 
flies,  and  even  found  some  of  the  larvae  feeding  upon  the 
scales.    Specimens  of  the  adults  were  submitted  to  Mr.  C.  W. 


♦Insect  Life,  Vol.  VII,  p.  235,  1894. 
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Johnson,  of  the  Boston  Society  of  Natural  History,  who  is  a 
specialist  in  the  Diptera,  and  were  identified  as  Baccha  fas- 
cipennis  Wied.  This  fly  is  a  slender  species,  with  dark  bands 
across  the  wings.  It  was  sufficiently  abundant  to  warrant  us 
in  believing  it  an  important  natural  enemy  of  the  scale. 

The  fly,  however,  was  parasitized,  and  some  of  the  pupae 
did  not  yield  adult  flies,  but  gave  tiny  hymenopterous  para- 
sites belonging  to  the  genus  TerasHchus.  Dr.  Howard,  states 
that  Baccha  fascipennis  Wied.  was  bred  from  material  sent  to 
him  from  Jamaica  Plains,  Mass.,  and  that  a  species  of  Packy- 
neuron  was  reared  from  the  puparium.  Three  species  of  lady 
beetles,  Hyperaspis  signata,  Anatis  i^-punctata  and  the  twice- 
stabbed  lady  beetle,  are  recorded  as  feeding  upon  the  woolly 
maple  leaf  scale  in  Illinois,  and  the  first  was  found  feeding  on 
the  scales  received  by  the  Bureau  of  Entomology  from 
Massachusetts.*  All  three  of  these  lady  beetles  occur  in  Con- 
necticut. 

THE  WHITE-MARKED  TUSSOCK  MOTH. 

Hemerocampa  (Orgyia)  leucostigma  S.  &  A. 

One  of  the  serious  defoliators  of  shade  trees  in  towns  and 
cities  is  the  white-marked  tussock  moth,  an  insect  which  has 
done  considerable  damage  during  the  year  of  1905.  Early  in 
July  I  noticed  a  horsechestnut  tree  on  Elm  Street,  New 
Haven,  near  the  corner  of  York  Street,  which  was  being  defoli- 
ated by  the  caterpillars,  and  I  sent  my  assistant  to  collect 
material.  Mr.  Amrhyn,  Superintendent  of  Parks,  called  upon 
us  to  examine  an  infested  tree  in  Bay  View  Park,  which  Mr. 
Walden  did  on  July  20th.  A  single  chestnut  had  been  wholly 
stripped  of  leaves  by  the  caterpillars.  The  same  day  elm 
trees  on  Orange  Street  near  the  corner  of  Bradley  Street  were 
examined  by  Mr.  Walden,  attention  having  been  called  to  these 
trees  by  Mr.  Frank  S.  Piatt.  A  large  number  of  cocoons  were 
present  on  the  trunks  and  larger  branches  of  the  trees,  and 
from  most  of  these  the  moths  had  emerged.  The  females 
were  laying  eggs,  and  many  white  egg-masses  could  be  seen. 
A  photograph  of  one  of  the  trees  with  egg-masses  on  the  trunk 
is  shown  on  Plate  VIII.  On  July  26th,  I  was  called  to  Hartford 
to  look  at  some  infested  trees,  and  a  similar  state  of  affairs  was 


♦Insect  Life,  Vol.  VII,  p.  235,  iSjk. 
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found.  Large  elm  and  poplar  trees  on  North  Main  Street 
near  the  railroad  tunnel  were  so  attacked  that  they  had  been 
partially  defoliated,  and  the  trunks  were  literally  covered 
with  the  cocoons  and  egg-masses.  Egg-masses  and  cocoons 
were  also  received  by  mail  from  Hartford. 

Later  we  saw  evidences  of  the  work  of  the  insect  through 
the  eastern  part  of  the  city  of  New  Haven,  especially  in 
Grand  Avenue  and  State  Street,  where  a  number  of  elms  had 
been  defoliated.  The  authorities  put  men  at  work  destroying 
the  egg-masses  on  some  of  the  worst  infested  trees  along  the 
city  streets. 

Life  History  and  Habits. 

There  are  two  broods  each  year  in  Connecticut,  and  the 
insect  passes  the  winter  in  the  t^g  stage.  The  eggs  hatch  in 
May,  and  the  young  caterpillars  begin  to  feed  upon  the  under 
side  of  the  leaves,  eating  at  first  only  the  green  portion,  and 
leaving  the  framework.  As  the  caterpillars  increase  in  size, 
they  eat  holes  through  the  leaves,  and  when  nearly  full-grown 
are  voracious  feeders  and  devour  the  whole  leaf  except  per- 
haps the  largest  veins.  The  larval  stage  lasts  about  five  weeks, 
during  which  time  the  caterpillars  molt  or  cast  their  skins 
five  times.  When  nearly  mature,  the  caterpillars  have  the 
habit  of  crawling  considerable  distances,  and  are  able  to  go 
over  the  ground  from  one  tree  to  another.  Where  numerous, 
they  migrate  from  the  defoliated  trees,  and  may  be  seen  crawl- 
ing over  fences,  sidewalks  or  vehicles,  and  in  this  way  other 
trees  having  no  egg-masses  become  attacked. 

The  larva  is  very  striking  and  handsome  in  appearance,  of 
yellow  color  beneath,  with  grey  stripes  along  the  sides,  and  a 
black  dorsal  stripe  between  two  narrow  yellow  ones.  Along 
the  sides  on  the  grey  and  yellow  stripes  are  a  number  of  yel- 
low tubercles,  each  bearing  white  hairs.  Four  tufts  of  white 
hair  are  borne  on  the  back  of  the  anterior  end  of  the  body, 
while  on  the  posterior  portion  in  the  middle  of  the  black  dor- 
sal stripe  are  two  bright  red  tubercles  without  hairs.  Head 
and  dorsal  front  portion  of  first  segment  are  bright  coral  red. 
On  each  side  of  the  head  is  a  pencil  or  tuft  of  long  black  hairs, 
and  a  larger  tuft  occurs  on  the  posterior  extremity.  The  legs 
and  pro-legs  arc  yellow. 
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The  mature  larva  spins  its  cocoons  about  the  first  week  in 
July,  and  with  the  silken  threads  mixes  some  of  the  long  hairs 
of  its  own  body,  formii^  a  grey  cocoon,  which  is  usually 
placed  on  the  rough  bark  of  the  trunk  or  larger  branches, 
though  sometimes  on  the  small  tw^s  or  leaves.     The  insect 


Fig.    1. — While-marked  Tussock  Molh.    a,  larva;    *,   female  pnp*: 

c,  male  pupa;  d,  t:  male  moth;  /,  female  moth;  g,  female  laving  eggs:  K 
egg-mass;  1,  k,  cocoons — atl  slightly  enlarged,  (After  Howard,  Bui. 
of  Ent.,  U.  S.  Depl.  of  Agr.) 

remains  in  the  cocoon  nearly  two  weeks,  and  as  has  already 
been  mentioned  in  this  paper,  adults  had  emerged  and  many 
egg-masses  had  been  laid  on  July  20th.  The  female  is  witfi- 
out  wings,  and  greatly  resembles  the  females  of  the  canker 
worms  though  larger.  She  is  about  one-half  or  five-eighths  of 
an  inch  long,  and  grey  in  color,  and  usually  lays  the  egg-masses 
(containing  from  75  to  200  eggs)  on  the  empty  cocoons.  We 
often   see   the   females  hanging  in   this   position  on   the  old 
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cocoons  and  egg-masses  long  after  they  are  dead.  The  male 
is  a  greyish  brown  moth  having  feathered  antennae,  and  a 
wing  expanse  of  about  an  inch.  The  adults,  caterpillars, 
cocoons  and  egg-masses  are  shown  in  figure  i,  and  on  Plates 
VIII  and  IX. 

The  eggs  laid  in  July  soon  hatched,  and  we  fed  the  cater- 
pillars through  August  and  into  September,  when  they  became 
full-grown  and  pupated,  and  adults  emerged  from  some  of 
the  cocoons. 

Poplars,  elms,  and  soft  maples  seem  to  be  the  trees  com- 
monly attacked  and  injured,  but  the  insect  is  known  to  feed 
upon  nearly  all  kinds  of  fruit  trees,  and  most  of  the  forest  and 
shade  trees  except  conifers. 

Remedies, 

There  are  two  chief  methods  of  controlling  this  insect ;  ( i ) 
by  poisoning  the  foliage,  and  (2)  by  destroying  the  eggs. 
For  spraying,  arsenate  of  lead  (about  3  lbs.  in  50  gallons  of 
water)  is  probably  the  best  poison  to  be  used,  and  it  should  be 
sprayed  upon  the  leaves  in  June  in  order  to  destroy  the  larvae 
of  the  first  brood.  As  this  poison  adheres  well  to  the  foliage, 
it  may  not  be  necesssary  to  make  more  than  one  thorough 
application. 

The  destruction  of  the  eggs  is  perhaps  the  most  economical 
method  of  fighting  the  pest,  and  this  can  be  accomplished  in 
two  ways:  (i)  by  scraping  off  and  burning  the  egg-masses, 
or  (2)  by  treating  them  on  the  tree  with  something  that  will 
prevent  their  hatching.  The  former  method  is  practiced  in 
New  York  and  some  other  large  cities,  where  men  are 
employed  for  the  purpose,  and  become  very  expert  in  the  use  of 
a  specially  made  tool,  consisting  of  a  small  hoe  blade  mounted 
on  the  end  of  a  long  pole.  By  means  of  this  tool  many  of  the 
egg-masses  can  be  reached  from  the  ground  and  dislodged. 
If  left  upon  the  ground  or  not  destroyed,  the  eggs  will  hatch, 
and  they  should  be  burned  or  treated  with  creosote  oil  or 
something  that  will  prevent  hatching.  Kirkland  advises  the 
use  of  crude  creosote  oil  for  destroying  the  eggs.  A  sponge 
on  the  end  of  a  long  pole  is  dipped  in  the  liquid  and  placed 
against  the  egg-masses.  The  oil  is  rather  dark  colored,  and 
the  white  egg-masses  are  sufficiently  discolored  by  it  to  show 
where  treated.    This  was  first  used  for  killing  gypsy  moth 


234       CONNECTICUT  EXPERIMENT  STATION  REPORT,    I905. 

eggs,  which  are  yellowish  brown  in  color,  and  15  per  cent 
of  coal  tar  was  added  to  the  oil  to  color  the  eg^  so  that  the 
treated  ones  could  be  distinguished  from  those  not  treated. 

Banding  the  trunks  of  unattacked  trees  will  prevent  the 
caterpillars  from  crawling  up,  but  is  of  little  use  if  eggs, 
larvae,  or  pupae  are  already  in  the  tree. 

THE  MORE  IMPORTANT  COCCIDAE  OR   SCALE- 
INSECTS  OF  CONNECTICUT.* 

The  terms  "scale,"  "scale-insect"  and  "bark-louse"  are  com- 
monly used  to  designate  insects  belonging  to  the  family  Coccidae 
of  the  order  Homoptera.  The  Homoptera  are  often  included 
in  the  Hemiptera,  to  which  belong  the  true  bugs,  aphids  or 
plant-lice,  and  leaf -hoppers.  These  insects  all  suck  their  food, 
and  many  of  them  cause  serious  injury  to  cultivated  plants. 
The  Hemiptera  have  incomplete  transformations,  and  the 
Coccidae  are  probably  the  most  degraded  of  the  Hemiptera. 
The  males  are  said  to  have  complete  transformations,  but  pos- 
sess only  two  wings  in  the  adult  state.  Soon  after  birth  the 
young  crawl  about  for  a  few  hours ;  otherwise  the  females  are 
without  means  of  locomotion  except  in  a  few  species,  and  are 
attached  to  the  bark  or  foliage  of  trees  and  plants,  from  which 
they  suck  out  the  sap  for  food.  Some  of  our  worst  pests  are 
scale-insects.  The  object  of  this  paper  is  to  illustrate  and 
describe  briefly  the  more  important  kinds  occurring  in  Con- 
necticut, so  that  people  will  be  able  to  recognize  them  more 
readily  and  combat  them  more  successfully. 

As  some  of  these  insects  secrete  a  substance  which  forms  a 
shell  or  covering  for  protection,  they  are  called  armored  scales. 
Other  kinds  not  forming  shells  are  known  as  unarmored  or  soft 
scales.  Most  of  the  unarmored  scales  secrete  honey  dew  like 
the  plant-lice. 

The  Latin  names  and  arrangement  of  the  following  species 
are  the  same  as  given  in  Mrs.  Femald's  Catalogue  of  the 
Coccidae  of  the  World.  The  illustrations  (Plates  II-VI)  are 
all  original,  and  show  the  insects  natural  size  except  where 
otherwise  indicated.  Plate  III,  d,  is  from  a  drawing.  All 
others  are  from  photographs. 

*A  part  of  this  paper  was  published  in  June  as  Bulletin  151.  With 
some  additions  and  changes  it  is  here  reproduced  in  different  form. 
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Unarmored  or  Soft  Scales. 

1.  THE  OBEENHOTTSE  OTLTEEZIA—Orthesia  insignis  Dougl. 

This  insect  is  not  fixed,  but  crawls  about  like  the  meal^  bugs, 
and  is  shown  on  Plate  II,  e.  Full-grown  specimens  are  about 
1.5  mm  long.  It  attacks  a  great  variety  of  greenhouse  plants, 
Lantana  and  Coleus  being  favorites.  The  treatment  used 
against  mealy  bugs,  page  236,  is  advised  against  this  insect. 
All  breed  continuously  in  greenhouses,  and  there  are  probably 
many  generations  each  year. 

2.  PZT-KAEIBrO    OAK    SCALE — Asterolecanium    variolosum 

Ratz. 

This  scale  is  circular,  usually  greenish-yellow  in  color,  and 
has  a  glassy  appearance.  It  forms  a  pit  or  depression  in  the 
bark  where  it  is  situated,  and  it  is  about  2  mm  in  diameter. 
(See  Plate  III,  a.)  This  species  has  been  sent  to  the  Station, 
several  times  on  English  oak,  Quercus  robur,  though  it  is 
known  to  attack  other  oaks.  Kerosene  emulsion  and  whale  oil 
soap  have  been  used  as  a  spray  with  good  results  in  destroying 
this  insect. 

3.  OAK  OAIiL  SCALE^Kermes  galUformis  Riley. 

A  globular  gall-like  scale  found  on  oak  twigs.  It  is  g^ey, 
about  as  high  as  long,  and  slightly  broader  than  its  length, 
which  is  about  one-fourth  of  an  inch.  There  is  a  longitudinal 
dorsal  furrow  or  constriction.     Shown  on  Plate  VI,  b. 

4.  Kermes  andrei  King. 

Slightly  smaller  than  the  preceding,  without  constriction, 
light  brown,  shiny,  with  three  or  four  dark  brown  transverse 
bands.  This  scale  is  also  found  on  oak,  but  is  not  very 
common. 

5.  ELK  SCALE — Gossyparia  spuria  Modeer. 

A  dark-colored  oval  scale  margined  by  a  white  cottony 
fringe  is  not  uncommon  upon  elm  trees  about  New  Haven. 
It  seems  to  prefer  small  trees,  but  is  sometimes  found  on  the 
lower  branches  of  medium-sized  and  large  trees.    The  insect 
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is  about  3  mm  long,  brown  or  black  surrounded  by  a  fringe  of 
white  wax,  and  is  shown  on  Plate  III,  c.  The  young  are  bom 
alive,  appearing  about  the  middle  of  June  in  Connecticut,  and 
settle  iilong  the  veins  of  the  leaves  chiefly  on  the  under  sides. 
Later  in  the  season  they  return  to  the  larger  branches  and 
trunk,  and  occupy  the  crevices  of  the  bark,  where  they  remain 
through  the  winter.  There  is  but  one  brood  each  year. 
Honey  dew  is  given  off  profusely  by  the  nearly  mature  females, 
and  often  drips  upon  the  ground.  The  scales  are  readily 
destroyed  at  any  time  of  the  year  by  spraying  with  kerosene 
emulsion  or  soap  and  water. 

6.  WOOLLY  MASLE  LEAF  SCALE— Phenacoccus  acericola 

King. 

White  powdery  masses  of  wax  6  or  7  mm  long  are  fre- 
quently seen  on  the  under  side  of  leaves  of  the  sugar  maple. 
The  waxy  mass  contains  the  mature  female  (often  dead)  and 
a  large  number  of  eggs.  This  insect  is  shown  on  Plate  VII, 
and  a  full  account  of  it  is  given  on  page  226  of  this  report. 

7.  COMMON  MEALY  BJJQ—Pseudococcus  citri  Risso. 

The  mealy  bug  is  a  common  pest  of  plants  in  greenhouses 
and  dwellings  and  even  out  of  doors  in  summer.  Unlike 
most  scales,  the  mealy  bugs  are  not  fixed  to  their  food  plants, 
but  are  able  to  move  about,  and  they  attack  nearly  all  kinds  of 
plants.  The  full-grown  females  are  about  4  mm  long  and  oval 
in  shape.  They  are  creamy  or  dirty  white,  and  covered  with 
a  wax  secretion  which  gives  them  a  mealy  appearance.  They 
usually  congregate  in  the  crotches  and  at  the  axils  of  the 
leaves  so  as  to  be  somewhat  protected.  The  illustration, 
Plate  II,  d,  shows  them  gathered  along  the  mid-vein  of  a  leaf. 
Spraying  with  soap  and  water  or  fir  tree  oil  or  dipping  the 
plants  in  the  mixture  is  the  remedy,  but  hydrocyanic  add  gas 
fumigation  is  doubtless  the  most  satisfactory  for  greenhouses. 

8.   LONG   SFINEB   MEALY  'iHQt—Pseudococcus  longispinus 

Targ. 

Resembles  the  preceding,  except  that  the  adults  bear  fila- 
mentous appendages  at  the  posterior  end  of  the  body.  The 
species  is  well  distributed. 
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9.  COTTOHT  KAPLE  SCALE — Pulvinaria  innumerabilis  Rathv. 

This  scale  can  be  recognized  during  early  summer  by  the 
large  white  egg-masses  on  the  twigs.  Nearly  all  maples  as 
well  as  many  other  trees  are  attacked,  but  the  insect  seems  to 
prefer  the  silver  maple.  It  is  not  as  yet  a  very  serious  pest  in 
Connecticut,  but  in  C3iicago,  Denver,  and  some  other  Western 
cities  the  maples  are  being  seriously  injured  by  it,  and  extensive 
spraying  is  practiced.  There  is  one  annual  brood,  with  eggs 
laid  in  May  and  June,  which  hatch  in  July  and  August.  The 
young  first  settles  on  the  leaves.  The  males  appear  in  early 
fall  and  mate  with  the  females,  which  migrate  to  the  twigs, 
where  they  remain  through  the  winter.  In  the  spring  they 
increase  rapidly  in  size,  and  soon  deposit  their  egg-masses  and 
shrivel  and  die.  The  brown  female  with  white  egg-mass  pro- 
truding posteriorly  is  about  12  mm  (J4  inch)  long,  and  is 
shown  on  Plate  III,  d.  The  species  is  abundantly  attacked  by 
insect  parasites. 

Kerosene  emulsion  is  used  as  a  remedy. 

A  closely  allied  species,  P,  acericola  Walsh  &  Riley,  is 
reported  from  New  York  and  Massachusetts,  and  doubtless 
occurs  here,  but  the  writer  has  not  observed  it.  It  seems  to 
be  confined  almost  exclusively  to  the  silver  maple,  and  the  egg- 
masses  are  laid  on  the  leaves  instead  of  the  twigs..  This 
requires  two  migrations, — from  the  leaves  to  the  twigs  in  fall, 
and  from  twigs  to  the  new  leaves  in  spring.  The  females  with 
egg-masses  are  about  J4  inch  long,  the  egg-mass  tapering  back- 
ward, with  four  longitudinal  ridges.        * 

ID.  SOFT  ^QKLEr—Coccus  hesperidum  Linn. 

Much  has  been  written  about  this  scale,  which  was  formerly 
placed  in  the  genus  Lecanium.  It  is  an  oval,  slightly  convex 
brown  species  commonly  found  on  citrus  trees,  oleanders  and 
many  other  plants  in  greenhouses.  Females  are  viviparous,  but 
the  generations  are  not  well  marked.  Soap  and  water  or  kero- 
sene emulsion  will  readily  destroy  these  scales  at  any  season  of 
the  year. 

II.  AFBICOT  SCALE — Eulecanium  armeniacum  Craw. 

During  recent  years  this  species  has  become  common  out  of 
doors  in  Connecticut,  and  a  wide  range  of  plants  are  attacked. 
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We  have  observed  it  on  plum,  grape,  chestnut,  ash  and  rose. 
It  is  oval  in  shape,  about  4  mm  long,  strongly  convex,  and  light 
or  dark  brown  in  color.  Plate  IV,  d,  gives  a  good  idea  of  its 
appearance.  This  scale  is  sufficiently  abundant  to  cause  con- 
siderable injury,  and  remedial  measures  must  be  taken  against 
it.  There  is  one  brood  annually,  the  eggs  hatch  about  July 
1st,  and  the  scale  winters  in  a  partially  grown  condition. 
Spraying  in  winter  with  kerosene  emulsion  has  been  success- 
ful, but  where  orchards  are  treated  with  lime  and  sulphur 
washes  for  the  San  Jose  scale,  no  other  treatment  need  be  given. 

12.  Eulecanium  canadense  Ckll. 

A  brown  scale  on  elm  twigs,  collected  in  New  Haven,  June 
loth,  1905,  by  Mr.  Walden,  proved  to  be  this  species.  Exter- 
nally it  resembles  £.  armeniacum,  and  doubtless  the  same 
remedy  will  control  it. 

13.  NEW  YOBE:  FLUK  SCALE— Eulecanium  cerasifex  Fitch. 

Plum  twigs  thoroughly  infested  with  this  scale  were  received 
from  Berlin  in  1904.  Superficially  it  looks  like  £.  armeniacutn, 
which  is  shown  on  Plate  IV,  d.  The  writer  has  made  no 
observations  regarding  its  life  history.  Where  it  occurs  the 
same  treatment  advised  for  armeniacum  should  be  employed. 

14.  Eulecanium  kingii  Ckll. 

A  few  specimens  on  sassafras  were  identified  as  this  species 
by  Mr.  Geo.  B.  King.  In  appearance  it  closely  resembles  the 
three  preceding  species. 

15.  TEBSAPnf  SCALE — Eulecanium  nigrofasciatum  Perg. 

The  writer  has  several  times  collected  this  scale  from  the 
twigs  of  silver  maple,  a  favorite  food  plant,  which  the  scale 
often  injures,  though  it  is  known  to  infest  fruit  and  other  trees. 
The  females  are  smaller  than  in  any  other  species  of  the  genus 
mentioned  in  this  paper.  The  adult  female  is  of  a  reddish  color 
spotted  with  dark  red  or  black,  2  mm  long,  convex,  with  about 
twelve  radiating  ridges,  most  conspicuous  near  the  margin. 
There  is  probably  one  brood  each  year,  eggs  being  formed  in 
May  and  hatching  in  July.     (See  Plate  IV,  e.) 
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16.  TTJUF  SCALHt—Eulecanium  tulipiferae  Cook. 

This  scale  is  becoming  quite  common  on  wild  and  cultivated 
tulip  trees  throughout  the  state.  It  is  the  largest  of  all  the 
brown  scales,  the  hemispherical  females  often  reaching  a 
diameter  of  8  mm,  or  Yz  of  an  inch.  The  male  scales  are  much 
smaller  and  more  elongated.  The  light  grey  pupa  skins 
remain  on  the  bark  after  the  adult  males  have  emerged.  Both 
sexes  are  shown  on  Plate  IV,  f .  Apparently  there  is  but  one 
brood  each  year,  the  viviparous  females  producing  young  about 
September  ist.  They  are  partially  grown  when  winter  sets 
in.  As  a  rule  the  lower  branches  are  first  attacked,  and  often 
killed,  when  those  next  higher  will  in  turn  become  infested. 
Linden  and  magnolia  are  also  attacked  by  this  scale.  Kerosene 
emulsion,  and  soap  and  water  applied  in  the  form  of  a  spray, 
in  autumn,  are  the  common  remedies. 

17.  EEBH  SCALE— ^au^^/ia  filicum  Bdv. 

A  large  brown  scale  resembling  the  hemispherical  scale,  but 
slightly  shorter  and  more  convex,  and  much  less  common. 
It  has  been  an  inhabitant  of  the  Station  greenhouses,  where 
it  seems  to  prefer  the  holly  shield  fern,  Cyrtomium  falcatum, 

18.  HEMISPHEBICAL  SCALE-^aissetia  hemisphaerica  Targ. 

This  is  probably  the  most  common  of  all  the  large  brown 
scales  found  in  greenhouses  and  dwellings.  It  has  a  long  list 
of  food  plants,  and  may  be  expected  to  attack  almost  any  kind 
of  plant,  but  chiefly  palms,  ferns,  Cycas  and  orchids.  It  is 
from  3  to  4  mm  long,  and  reddish  or  dark  brown  in  color. 
Specimens  are  found  on  both  leaves  and  stems.  (See  Plate 
III,  b.)     It  probably  breeds  continuously  throughout  the  year. 

Kerosene  emulsion,  fir  tree  oil  and  soap  and  water  can  be 
used  as  sprays  and  greenhouses  can  be  fumigated  with  hydro- 
cyanic acid  gas  to  destroy  this  insect. 

Armored  Scales. 

19.  WHITE  ELM  SCALE — Chionaspis  americana  Johnson. 

This  scale,  which  attacks  the  twigs  of  the  elm,  closely 
resembles  the  scurfy  scale,  shown  on  Plate  IV,  c.  It  is  not  very 
abundant  in  Connecticut. 
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20.  Chionaspis  comi  Cooley. 

The  females  are  pear-shaped,  males  are  small  and  with  sides 
parallel.  Both  sexes  are  white,  and  closely  resemble  tfic 
scurfy  scale,  to  which  the  species  is  closely  related.  It  occurs 
commonly  on  wild  dogwood,  Cornus  candidissima.  The  life 
history  is  probably  similar  to  that  of  the  scurfy  scale. 

21.  ETTOHTHTJS  SCALE — Chionaspis  euonymi  Comst. 

This  species  was  recently  sent  to  the  writer  from  Hartford, 
where  it  was  abundant  on  Euonymus  radicans  along  a  brick 
wall.  The  wall  was  covered  with  canvas,  and  the  plants 
fumigated  with  hydrocyanic  gas. 

The  euonymus  scale  resembles  the  scurfy  scale,  but  the 
females  are  somewhat  ^mailer  and  darker  in  color.  It  passes 
the  winter  in  the  egg  stage,  and  the  different  species  of  Euony- 
mus and  the  orange  are  attacked.     It  is  shown  on  Plate  II,  b. 

22.  SCTTEFSr  9XiKLEr— Chionaspis  furfura  Fitch. 

The  female  shell  is  broadly  pyriform,  3  mm  in  length,  and 
white  or  light  grey.  See  Plate  IV,  c.  The  male  is  much 
smaller,  white,  with  sides  parallel,  and  three  ridges  along  the 
back.  A  single  brood  is  formed  each  year,  and  the  winter  is 
passed  in  the  tgg  stage.  These  eggs  are  oval  in  shape,  pur- 
ple in  color,  and  hatch  between  May  20th  and  June  ist.  Spray- 
ing with  soap  and  water  or  kerosene  emulsion  soon  after  the 
eggs  hatch  will  readily  destroy  the  young.  For  a  more  com- 
plete history  of  this  insect  the  reader  is  referred  to  Bulletin 
No.  143,  or  the  Report  of  this  Station  for  1903,  page  227. 

23.  PINE  lEAP  iQKLE— Chionaspis  pinifoliae  Fitch. 

Resembles  the  preceding,  but  is  attached  to  the  leaves  or 
"needles"  of  the  pine,  spruce  and  other  coniferous  trees.  It 
has  been  collected  at  South  Manchester  on  Pinus  mughus  and 
at  Hartford  on  wfiite  pine.  There  are  two  broods  each  year, 
and  the  winter  is  passed  in  the  egg  stage.     See  Plate  II,  c. 

24.  Diaspis  boisduvalii  Sign. 

This  scale,  found  on  palms  and  various  greenhouse  plants, 
resembles  the  rose  scale.    The  female  is  large,  nearly  drcular, 
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with  the  exuvium  not  in  the  center.    The  male  is  long  and 
narrow,  and  both  sexes  are  nearly  white. 

25.  BOSE  SCALE — Aulacaspis  rosae  Bouche. 

A  large  white  scale  is  sometimes  seen  on  rosebushes,  rasp- 
berry or  blackberry  canes,  especially  where  growing  in 
crowded  rows  or  clumps.  The  female  is  nearly  circular,  2.5 
mm  in  diameter,  and  is  shown  on  Plate  V,  a.  The  male  is  much 
smaller,  long  and  narrow,  with  three  parallel  ridges  running 
lengthwise  of  the  shell.  Professor  John  B.  Smith  of  New  Jer- 
sey finds  that  all  stages  from  the  egg  to  the  mature  female 
occur  at  the  same  time  during  the  winter  and  throughout  the 
season.  Probably  there  are  but  three  complete  broods,  but 
these  overlap  so  that  breeding  is  almost  continuous. 

As  all  stages  of  the  insect  occur  at  the  same  time  remedial 
treatment  is  somewhat  difficult,  as  the  eggs  are  usually  not 
killed  by  sprays,  and  sometimes  survive  even  fumigation.  The 
worst  infested  canes  should  be  cut  out  and  burned.  Kerosene 
emulsion  or  soap  and  water  should  be  used  as  a  summer  spray, 
•and  the  lime  and  sulphur  mixture  may  be  applied  to  the  dormant 
plants  in  winter. 

26.  Epidaspis  piricola  Del  Guer. 

A  circular  scale  occurring  under  the  edges  of  rough  bark* 
and  covered  with  extraneous  matter  so  as  to  be  very  inconspicu- 
ous.   Found  on  pear  twigs  from  New  London. 

27.  HEMLOCK  LEAF  SXiKL^-'Aspidiotus  abietis  Schr. 

This  species  was  found  on  hemlock  at  Norwalk.  It  is  a 
small  circular  or  elongated  brown  scale,  and  is  sometimes 
found  upon  pine  or  fir. 

« 

28.  FXTTHAH'S  8CALE--Aspidiotus  ancylus  Putnam. 

This  is  a  small  circular  scale,  2  mm  in  diameter,  which  occurs 
throughout  the  state  on  fruit  trees,  but  perhaps  most  frequently 
upon  currants,  often  killing  the  second  year  canes  or  shoots. 
The  shells  of  this  scale  are  usually  not  as  nearly  circular  as  the 
San  Josi  scale,  but  it  is  often  difficult  to  distinguish  them  in 
the  field.    Apparently  there  is  but  one  brood  each  year. 

16 
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29.  Aspidiotus  cyanophylli  Sign. 

This  IS  a  small  light  colored  circular  scale  often  found 
infesting  palms  and  orchids  in  greenhouses.  Specimens  in  flic 
Station  collection  were  taken  at  New  Haven,  January  9th,  1904. 

30.  CEESBT  SCALE— Aspidiotus  forbesi  Johnson. 

This  scale  closely  resembles  the  preceding,  and  though  not  so 
widely  distributed,  has  been  found  upon  fruit  trees  in  Con- 
necticut. It  should  be  regarded  as  a  serious  enemy,  and  treal^ed 
in  the  same  way  as  the  San  Jose  scale. 

31.  WHITE  SCALE;  OLEANDEB  SCKLE— Aspidiotus  hederae 

Vail. 

This  scale  is  a  pest  of  greenhouses,  where  it  attacks  olean- 
der, croton,  ivy,  palms,  camellia  and  many  other  plants.  It  is 
nearly  circular  in  shape,  and  white  or  light  grey  in  color,  mak- 
ing it  conspicuous  on  the  green  leaves  and  stems.  (See  Rate 
II,  a.)  It  probably  breeds  continuously  in  greenhouses.  Fumi- 
gating the  house  with  hydrocyanic  acid  gas,  spraying  the 
infested  plants  with  either  whale  oil  or  common  soap  (i  lb.* 
in  8  gallons  of  water)  are  the  remedies  for  this  scale. 

32.  EXTBOFEAN  FETJIT  SCALE— Aspidiotus  ostraeformis 

Curtis. 

This  scale  is  not  known  to  be  established  in  Connecticut,  but 
will  doubtless  become  so,  as  it  has  been  found  on  nursery  trees 
sent  into  the  state.  It  looks  very  much  like  the  cherry,  Put- 
nam's, and  San  Jose  scales,  and  can  be  distinguished  from 
them  only  by  means  of  the  compound  microscope.  In  fact 
these  four  species  resemble  each  other  so  closely  that  the  fruit 
grower  cannot  distinguish  between  them  unless  he  is  an  ento- 
mologist. The  European  fruit  scale  attacks  all  kinds  of  orchard 
trees,  and  there  is  probably  a  single  brood  each  year. 

33.  SAN  TOSE  SCALE— Aspidiotus  perniciosus  Comst 

This  is  a  circular  scale,  light  or  dark  grey  in  color,  with  con- 
centric markings  and  a  nipple  in  the  center,  which  is  usually 
darker  in  color  than  the  surrounding  portion  of  the  shell.  The 
winter  is  passed  in  a  half-grown  condition,  and  there  are  no 
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eggs.  The  breeding  season  begins  soon  after  June  20  and  ends 
about  December  i  in  Connecticut,  three  or  four  broods  appear- 
ing in  a  season.  For  a  full  account  of  its  life  history  and 
spread,  see  Bulletin  No.  135  of  this  Station. 

This  scale  is  the  worst  pest  of  the  fruit  grower  in  Connecticut, 
and  attacks  all  kinds  of  fruit  trees,  except  the  sour  cherry 
(Prunus  cerasus),  and  many  kinds  of  shade  trees  and  ornamental 
shrubs  are  attacked  and  sometimes  killed.  A  list  of  trees  and 
plants,  showing  their  susceptibility  to  attack  by  this  scale,  was 
published  in  the  Report  of  this  Station  for  1902,  page  130.  A 
thorough  spraying  in  the  fall  after  the  leaves  drop,  or  in  the 
spring  just  before  the  buds  start,  using  a  lime  and  sulphur  mix- 
ture, seems  to  be  the  best  remedy  for  Connecticut.  This  mixture 
is  usually  prepared  by  boiling  together  20  pounds  quicklime  and 
14  pounds  sulphur  for  45  to  60  minutes  in  enough  water  to  keep 
it  a  liquid.  After  boiling,  water  should  be  added  to  make  40 
gallons,  and  the  whole  applied  at  once.  Satisfactory  mixtures 
can  be  made  without  boiling  by  using  potassitmi  or  soditmi  sul- 
phide, caustic  soda  or  sal  soda  to  aid  in  dissolving  the  sulphur. 
Some  of  these  mixtures  and  the  proper  outfit  for  spraying  are 
described  in  Bulletin  No.  146,  and  reproduced  in  the  Report  of 
this  Station  for  1904,  pages  240-252. 

The  illustration  of  the  San  Jose  scale  on  Plate  IV,  a,  will  serve 
to  show  the  appearance  of  the  other  kii\ds  which  so  closely 
resemble  it.  All  can  be  combated  in  the  same  way,  viz:  by 
spraying  the  dormant  orchard  trees  with  the  lime  and  sulphur 
mixture,  and  by  fumigating  nursery  stock  with  hydrocyanic 
acid  gas. 

34.  ELM   ASPUDIOTJJS—Aspidiotus  ulmi  Johnson. 

This  is  a  small  circular  scale  resembling  the  preceding,  which 
is  found  on  the  smooth  or  inner  bark  in  the  crevices  of  the 
rough  bark  of  the  trunks  and  larger  branches  of  elm  trees.  It 
seems  to  do  very  little  damage,  but  may  be  found  on  most  of 
the  elm  trees  of  New  Haven,  and  doubtless  occurs  throughout 
the  state. 

35.  CIBCITIiAB  SCALE:  FIO  SOALE—Chrysotnphalus  aonidum 

Linn,    (ficus  Ash.). 

Rubber  plant,  orange,  palms,  camellias  and  oleander  in 
greenhouses  are  often  infested  by  a  round  dark-colored  scale 
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which  Stands  out  prominently  from  the  surface  of  the  leaves. 
In  fact  it  is  almost  conical  in  shape,  reddish  brown  or  nearly 
black,  with  an  orange  apex,  and  is  shown  on  Plate  V,  b.  Pre- 
sumably it  continues  to  breed  throughout  the  year  under  glass, 
and  continued  spraying  is  necessary  to  keep  it  in  check. 

36.  BED  OSANGE  SCALE— Chrysomphalus  auraniii  Mask. 

A  light  grey  or  brown  circular  scale  about  2  mm  in  diameter 
occurring  on  oranges  and  lemons  in  the  markets  and  sometiincs 
infesting  citrus  trees  and  palms  in  greenhouses.  The  scale  is 
somewhat  translucent,  showing  the  reddish  insect  beneath. 
The  female  is  reniform  in  shape.  This  scale  causes  much 
injury  in  the  orange  groves  of  California,  and  also  occurs  in 
Florida. 

37.  MOROAN'S  SCALE — Chrysomphalus    dictyospermi    Mo^. 

This  species  is  a  serious  pest  of  palms  at  Pierson's  large  com- 
mercial greenhouses,  Cromwell,  and  it  has  also  been  taken  in 
private  plant  houses  in  other  parts  of  the  state.  It  is  of  about 
the  same  color  as  the  preceding  species,  but  is  flatter,  and  pro- 
jects only  slightly  from  the  leaf.  Mr.  H.  E.  Hodgkiss  studied 
this  scale  at  the  Massachusetts  Agricultural  College,  and  found 
that  several  generations  are  produced  each  year,  but  these  over- 
lap so  as  to  become  indistinct.  The  females  bring  forth  living 
young,  are  parthenogenetic,  and  males  are  unknown.  Fumi- 
gating the  house  with  hydrocyanic  acid  gas,  using  7.5  grams 
potassium  cyanide  for  each  100  cubic  feet  of  space,  for  forty 
minutes,  after  dark,  with  the  plants  free  from  moisture,  is  the 
treatment  advised  by  Mr.  Hodgkiss  after  making  many  experi- 
ments. It  is  probably  a  safe  remedy  for  nearly  all  of  the 
greenhouse  scales.    This  species  is  shown  on  Plate  VI,  a. 

38.    FXrBFLE    SCALE— Lepidosaphes    beckii    Newn. 
(formerly  known  as  Mytilaspis  citricola  Packard). 

An  elongated  scale  very  commonly  noticed  on  oranges  and 
lemons  in  the  markets.  It  has  been  sent  to  the  station  by  cor- 
respondents, who  took  it  to  be  the  San  Jose  scale.  It  rescmWes 
the  oyster  shell  scale,  to  which  it  is  closely  related,  and  is  said 
to  be  one  of  the  commonest  orange  scales  in  Florida.  It  is 
also  found  in  California. 
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39.  OYSTES  SHELL   SCALE— Lepidosaphes  ulmi  Linn, 
(formerly  Mytilaspis  pomorum  Bouch6). 

One  of  the  most  common  and  widely  distributed  of  all  coc- 
cids.  It  is  a  pest  of  fruit  trees,  especially  apple,  and  many 
young  sprouts  and  seedlings  of  birch,  poplar,  willow,  ash  and 
butternut  are  killed  by  it  each  year.  Lilac  is  also  infested. 
There  is  but  one  brood  annually,  and  the  insect  winters  in  the 
form  of  oval  white  eggs  under  the  female  shells.  The  eggs 
hatch  in  Connecticut  about  the  first  of  June,  the  young  crawl 
for  a  few  hours,  then  settle  upon  the  bark  and  form  shells, 
becoming  mature  in  September.  Eggs  are  laid  about  the  first 
of  October,  and  the  females  die.  The  female  scale  (or  shell), 
is  from  2  to  3  mm  long,  about  the  same  color  as  the  bark  upon 
which  it  rests,  elongated  pyriform  in  shape,  and  more  or  less 
curved.  It  is  shown  on  Plate  IV,  b.  Male  shells  are  much 
smaller  and  less  curved  than  those  of  the  female.  The  adult 
male  has  two  wings,  and  is  seldom  seen.  Spraying  with  kero- 
sene emulsion  or  soap  and  water  soon  after  the  eggs  hatch  will 
hold  this  scale  in  check.  For  a  more  complete  account  see 
Bulletin  143,  or  the  Report  of  this  Station  for  1903,  page  229. 

40.  THUEAT)  SCALE — Ischnaspis  longirostris  Sign. 

This  is  a  long  narrow  black  scale  attacking  palms,  pandanus 
and  many  other  plants  in  greenhouses.  It  has  been  taken  in 
Connecticut  only  at  one  greenhouse  in  New  Haven,  where  it 
was  quite  abundant.  Little  is  known  of  its  life  history,  and  the 
male  is  unknown.  The  female  shell  is  from  2  to  3  mm  long, 
and  about  eight  times  as  long  as  broad,  and  more  or  less 
curved.  (See  Plate  V,  c.)  The  writer  has  had  no  experience 
in  combating  this  scale,  but  the  same  treatment  used  for  other 
greenhouse  scales  will  doubtless  hold  it  in  check. 

41.  CHAFF   SCALE— Parlatoria  pergandii  Comst. 

This  is  common  on  various  greenhouse  plants,  especially 
orange  and  lemon.  It  is  oval  in  shape,  with  the  molted  skin  at 
one  end,  and  is  light  yellow  in  color.  It  is  usually  found  in 
clusters.  The  common  sprays  used  for  greenhouse  scales  seem 
to  be  effective  against  this  species. 
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THE   GYPSY   MOTH   IN    CONNECTICUT. 

Ever  since  the  gypsy  moth  became  prevalent  in  Massachu- 
setts it  has  seemed  probable  that  the  pest  might  at  any  time 
invade  Connecticut.  We  have  therefore  been  on  the  watch  for 
it,  though  no  systematic  inspection  has  been  made  of  the 
regions  where  the  pest  would  be  most  liable  to  occur.  Several 
times  during  the  past  five  years  reports  of  the  presence  in  Con- 
necticut of  the  gypsy  moth  or  the  brown  tail  moth  have  been 
brought  to  my  attention,  but  investigation  proved  that  some 
other  insect  was  the  cause  of  alarm  in  each  case. 

In  compiling  a  list  of  Connecticut  insects  during  the  winter,  I 
have  corresponded  with  local  collectors  whose  names  appear  in 
the  Entomologists'  Directory,  in  order  to  obtain  records  of  their 
captures.  On  February  27th  I  received  a  letter  from  Mr.  Ernst 
Frensch  of  Mystic,  a  collector  of  Lepidoptera,  with  records  of 
some  of  the  rarer  species  which  he  had  taken,  and  this  list 
included  Porthetria  dispar  Linn.,  the  gypsy  moth.  Mr. 
Frensch  closed  his  letter  with  this  sentence; — ^"Probably  it 
will  be  new  to  you  that  Porthetria  dispar  has  reached  the  town 
of  Stonington." 

I  wrote  at  once,  making  an  appointment  with  Mr.  Frensch, 
and  visited  him  at  his  home  Tuesday,  March  6th.  He  showed 
me  a  female  which  he  had  found  on  an  apple  tree  in  the  yard 
of  his  brother,  Karl  Frensch,  near  the  railroad,  and  not  far 
from  the  velvet  mill  in  Stonington.  This  specimen  was  taken 
July  30th,  1905,  and  is  now  in  the  Station  collection.  The 
attention  of  Mr.  Frensch  was  first  attracted  by  two  males 
flying  about  in  the  tree,  but  as  he  did  not  have  a  net  he  could 
not  catch  them.  On  looking  closer  he  found  the  female  rest- 
ing on  the  bark,  and  he  put  her  in  his  cyanide  jar.  I  was  sho^n 
an  egg-mass  on  the  under  side  at  the  base  of  a  large  branch  of 
a  Norway  maple  growing  in  the  yard.  This  was  removed, 
and  later  put  in  a  cyanide  bottle  to  kill  the  eggs.  Mr.  Frensch 
also  showed  me  an  egg-mass  which  he  found  on  a  small  twig 
in  the  brush-covered  area  close  to  the  velvet  mill.  He  sus- 
pected these  to  be  gypsy  moth  eggs,  but  to  make  sure,  he  cut 
off  the  body  of  the  female  moth,  and  obtaining  the  eggs  therein, 
compared  them  with  those  on  the  twig,  and  found  them 
identical  in  size,  shape  and  general  appearance. 
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Mr.  Karl  Frensch  also  collected  one  female  gypsy  moth  dur- 
ing the  summer,  and  this  was  still  in  his  cyanide  jar  at  the  time 
of  my  visit.  The  Frensch  brothers  have  both  collected  insects, 
and  Ernst  has  a  good  collection  of  butterflies  and  moths.  He 
recognized  the  gypsy  moth  because  he  had  been  familiar  with 
it  in  Germany. 

On  March  nth  I  again  visited  the  place  in  company  with 
my  assistant,  Mr.  B.  H.  Walden,  and  we  looked  about  the 
trees  in  the  yard  where  the  specimens  were  taken,  but  found  no 
more  fresh  egg-masses.  I  found  an  old  egg-mass  on  a  pear 
tree  in  the  adjoining  yard.  The  eggs  undoubtedly  hatched 
last  spring,  and  may  have  been  the  source  of  the  entire  infesta- 
tion. I  had  telephoned  on  my  arrival  to  Col.  James  F.  Brown 
of  North  Stonington,  Secretary  of  the  State  Board  of  Agri- 
culture, and  he  joined  us  in  the  afternoon.  In  company  with 
Mr.  Karl  Frensch  we  examined  the  brush-covered  area  just 
north  of  and  close  by  the  velvet  mill.  Here  we  found  seven 
fresh  egg-masses,  which  were  immediately  placed  in  cyanide 
bottles  to  kill  the  eggs.  Rain  and  lack  of  time  prevented  an 
inspection  of  the  whole  area.  As  we  passed  through  the  streets 
of  the  village  we  watched  for  egg-masses  on  the  trunks  of  the 
trees.  Tussock  moth  eggs  were  abundant,  but  we  did  not  see 
any  gypsy  moth  eggs. 

At  the  time  of  writing  this  report,  the  infested  region  seems 
to  be  a  small  one,  restricted  to  the  immediate  vicinity  of  the 
velvet  mill,  but  is  being  examined  by  a  trained  inspector  who 
has  had  a  long  experience  in  this  work  in  Massachusetts. 
Every  effort  will  be  made  to  stamp  out  the  pest,  and  this  may 
be  possible  if  the  insect  has  not  already  spread  over  a  large  area. 

Outbreak  and  Distribution. 

An  outbreak  of  the  gypsy  moth  in  Eastern  Massachusetts 
was  met  by  an  appropriation  by  the  Legislature  of  that  state 
for  the  purpose  of  suppressing  the  insect.  Exterminative 
work  was  commenced  in  1890  and  kept  up  for  ten  years,  when 
it  was  discontinued.  During  this  period  over  $1,000,000  was 
expended  and  the  insect  was  so  far  checked  that  it  was  doing 
little  damage  in  1900.  In  1905  the  pest  had  spread  over  so 
much  territory  and  had  become  so  troublesome  that  the  com- 
monwealth again  took  the  matter  in  hand,  and  is  endeavoring 


248        CONNECTICUT   EXPERIMENT   STATION    REPORT,    I905. 

to  control  the  insect  under  the  superintendence  of  Mr.  A.  H. 
Kirkland,  an  appropriation  of  $300,000  being  available  to  cany 
on  the  work  until  May,  1907. 

At  the  present  time  the  insect  is  found  throughout  die 
eastern  portion  of  Massachusetts,  southeastern  New  Hamp- 
shire, and  a  region  in  and  about  Providence,  R.  I.,  is  known 
to  have  been  infested  for  two  years  or  more.  It  has  recently 
been  found  in  Stonington,  Connecticut. 

Life  History  and  Injury. 

The  eggs  are  laid  usually  on  the  trunks  and  branches  of  trees, 

but  sometimes  on  fences,  buildings,  etc.,  in  July  and  August,  in 

oval  masses  each  containing  about  500  eggs  and  covered  with 

hair  as  shown  in  Figure  2  and  on  Plate  X. 


Fig.  3.     Egg-mass  of  Gypsy  moth  on  bark,  natural  size. 

The  eggs  hatch  about  May  ist,  and  the  young  caterpillars 
soon  begin  to  feed  upon  the  expanding  foliage,  devouring  all 
kinds  of  vegetation,  even  defoliating  coniferous  trees.  All 
the  damage  is  done  in  this  stage.  As  the  caterpillars  approadi 
maturity,  they  feed  mostly  at  night,  and  seek  shelter  during 
the  day  on  the  shady  side  of  the  trunks,  under  fence  rails, 
stones  and  rubbish,  where  they  may  often  be  found  in  large 
numbers. 

When  full-grown,  the  caterpillar  is  between  two  and  three 
inches  long,  dark  brown,  with  a  pair  of  blue  spots  on  each  of 
the  first  five  segments,  and  the  same  number  of  red  spots  on 
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each  of  the  other  six  segments,  making  two  rows  of  spots 
along  the  back;  it  is  covered  with  long  hairs,  as  is  shown  in 
Figure  3.  The  caterpillar  usually  reaches  full  size  in  July, 
and  transforms  to  a  pupa  or  chrysalis,  usually  spinning  a  few 
threads  about  itself,  and  is  shown  in  Figure  4  and  on  Plate  X. 
During  the  latter  half  of  July  the  adult  moths  emerge,  mate, 
and  the  females  lay  eggs.  The  brown  male  has  a  wing  expanse 
of  one  and  one-half  inches,  and  flies  about  in  the  daytime  in 


Fig,  3.     Gypsy  caierpillar, 

a  zigzag  course.  The  female  has  a  heavy  body,  and  does  not 
fly  far,  though  furnished  with  wings  which  expand  about  two 
inches,  and  which  are  nearly  white,  with  delicate  black  mark- 
ings. See  Figure  5.  The  male  is  shown  in  Figure  6.  There 
is  but  one  brood  each  season. 

Means  of  Distribution. 
As  the  caterpiOars  crawl  about  in  going  from  one  tree  to 
another,  they  are  very  apt  to  invade  freight  cars  on  the  siding, 
and  be  carried  to  other  places.  When  young  they  have  the 
habit  of  spinning  down  on  slender  threads  from  their  food, 
trees,  and  may  thus  drop  on  carriages,  automobiles  or  railroad 
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cars,  and  be  carried  long  distances  into  a  part  of  the  country 
heretofore  uninfested. 

Natural  Enemies. 
There  are  several  species  of  parasitic  Hymenoptera,  Diptera 
and  predaceous  insects  that  attack  both  the  gypsy  and  brown- 
tail  moths  in  Massachusetts,  and  they  are  also  devoured  by  birds, 
toads,  and  other  Insectivorous  animals.  But  all  of  these  woric- 
ing  together  do  not  control  the  pests. 

Importation  of  Parasites. 

In  Europe,  the  native  home  of  these  insects,  there  are  a 

lai^er  number  of  parasitic  enemies  belonging  to  species  not 


found  in  this  country.  During  1905,  Dr.  L.  O.  Howard,  the 
Government  Entomologist,  in  cooperation  with  the  Massachu- 
setts authorities,  collected  in  Europe  some  of  the  parasites 
of  the  gypsy  and  brown-tail  moths,  and  sent  them  to 
Massachusetts,  where  they  will  be  reared  and  finally  distributed 
in  the  infested  region.  Of  course  these  parasites  may  not  be 
able  to  thrive,  or  even  to  live,  in  this  country,  but  it  is  an 
experiment  worth  trying,  and  we  certainly  hope  for  much 
benefit  from  it. 

Remedial  Measures. 
One  of  the  most  effective  means  of  controlling  the  gypsy 
moth  is  by  destroying  the  egg-masses  on  the  trunks  and 
branches  of  trees,  on  fences,  stones,  or  wherever  they  occur, 
A  sponge,  brush  or  swab  is  dipped  in  creosote  mixture,  and 
the   egg-masses  are  saturated  with   it.     A  long  pole  can  be 
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used  to  reach  the  e^-masses,  but  it  is  often  necessary  for 
men  to  climb  about  in  the  trees  in  order  to  reach  them.  Where 
brush  land  is  badly  infested,  it  is  often  best  to  cut  and  bum 
the  brush  between  August  and  May  to  destroy  the  eggs. 
Spraying  the  foliage  with  arsenate  of  lead,  using  5  pounds  to 
50  gallons  of  water,  will  of  course  save  the  trees  from  injury 
for  the  season.  This  poison  adheres  to  the  tree  for  a  long 
time,  and  will  not  injure  the  leaves.  Paris  green  can  be  used 
at  the  rate  of  one  pound  in  100  gallons  of  water,  but  two 
pounds  of  lime  should  be  added  to  prevent  injury  to  the 
foliage.  This  mixture  will  not  adhere  to  the  leaves  as  well 
as  arsenate  of  lead. 

The  caterpillars  can  be  gathered  and  destroyed  while  rest- 
ing on  the  tree  trunks  or  hiding  under  rubbish  during  the  day. 
The  chrysalids  or  pupae  will  be  found  in  similar  places,  and  can 
also  be  destroyed  by  heat  or  by  crushing. 


Cooperation  Desired. 
It  is  earnestly  requested  that  any  suspected  eggs,  caterpillars 
or  adults  be  called  to  the  attention  of  the  State  Entomologist, 
in  order  that  he  may  identify  them.  He  will  investigate  any 
locality  suspected  of  being  infested  with  either  the  gypsy  or 
brown-tail  moths,  and  every  possible  means  will  be  taken  to 
eradicate  them  if  found.  This  is  a  matter  so  serious  as  to  be 
exceedingly  important,  and  the  cooperation  of  every  one  is 
needed  and  desired. 

DO  50T  SEHD  LITDTG  INBBCT8. 

It  ia  KE«iiiat  the  United  Stktea  laws  to  send  living  imecta  by  moil, 
And  violatlona  of  tbc  Ikw  are  pnniahable  by  a  beavy  fine  and  inpriion- 
ment.  Moreover  it  would  be  dangerous  to  aend  aucb  peata  as  the 
gypsy  or  brown-tall  motha  in  any  atage  of  their  existence,  if  alive. 
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All  insect  specimens  should  therefore  be  killed  before  sendin^f  them  to 
be  identified. 

Egg^s,  pupse  and  larvae  can  be  killed  by  dropping  them  into  a  jar  of 
alcohol,  benzine  or  gasoline  and  leaving  them  for  a  few  hours.  When 
removed  the  liquid  evaporates  and  they  are  in  good  shape  for  identifica- 
tion. Beetles,  bugs  and  scale  insects  can  be  treated  in  the  same  way. 
Moths  and  butterflies  may  be  killed  by  the  fumes  of  cyanide,  chlorofomi, 
ether,  carbon  bisulphide,  or  they  may  be  submerged  in  gasoline  or  ben- 
zine, which  kills  them  quickly  without  injuring  them  for  the  purpose  of 
identification.  They  should  be  packed  in  a  tin,  wood  or  strong  paste- 
board box  which  will  not  be  crushed  in  transit. 


RAVAGES  OF  THE  INDIAN  MEAL  MOTH  IN  A 

SEED  WAREHOUSE. 

In  November  I  learned  that  one  of  the  large  seed  ware- 
houses of  Connecticut  was  infested  with  some  insect  that  was 
causing  considerable  damage  to  com,  peas,  lettuce  and  other 
seeds  stored  there.  The  place  was  visited  November  17th,  and 
the  Indian  meal  moth,  Plodia  interpunctella  Hubn.,  was  found 
to  be  responsible  for  most  of  the  damage.  A  few  larvae  of 
the  cadelle,  Tenebroides  mauritanicus  Linn.,  were  also  present, 
feeding  in  the  bags  of  com. 

The  seeds  had  been  cleaned  and  stored  in  bags,  and  com 
was  more  seriously  infested  than  other  seeds.  Larvae  were 
very  abundant  on  the  outside  of  some  of  the  bags,  where  they 
had  made  a  covering  of  their  webs,  which  could  be  peeled  oflF 
in  large  sheets.  One  of  these  webs  with  larvae  is  shown  on 
Plate  XI,  b.  The  kernels  of  com  next  to  the  bag  were 
infested  as  shown  in  the  illustration  on  Plate  XI,  a,  but  these 
were  fastened  to  the  bag  by  the  web  so  that  on  emptying  a  bag 
several  pounds  of  corn  adhered  to  the  bag.  Some  larvae  were 
found  in  the  center  of  the  bag,  but  most  of  them  were  near  the 
outside. 

One  room,  partitioned  off  in  the  storehouse,  seemed  to  be 
fairly  tight,  measured  16  X  30  feet  and  9  feet  high  and  con- 
tained 4,320  cubic  feet.  Some  of  the  worst  infested  bags  of 
com  were  moved  into  this  room,  which  was  fumigated  wiA 
hydrocyanic  acid  gas.     Materials  used  were  as  follows: 

Potassium  cyanide   2^  lbs. 

Sulphuric  acid   554    " 

^     Water   11        "    (sH  qts.) 
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The  acid  was  placed  in  a  stone  china  wash  bowl,  and  prop- 
erly diluted  with  the  water.  About  5  p.  m.  the  cyanide  was 
added  and  the  room  closed  and  remained  so  until  November 
20th,  when  its  was  opened  up  and  aired.  At  first  the  owner 
thought  that  all  of  the  larvae  were  dead.  After  a  few  hours, 
however,  larvae  were  crawling  about  on  the  outside  of  the  bags, 
having  emerged  from  within,  where  the  gas  did  not  reach  them. 
The  webs  on  the  outside  of  the  bags  doubtless  prevented  the 
gas  from  penetrating  the  bags,  though  it  is  doubtful  if  this 
gas  would  penetrate  the  grain  to  any  great  distance  if  the  webs 
were  absent. 

The  Indian  meal  moth  is  often  a  pest  of  dwellings,  stores 
and  warehouses,  feeding  upon  all  kinds  of  vegetable  foods 
and  products,  and  breeding  throughout  the  year  in  heated 


Fig.  7.  Indian  meal  moth,  a,  adult;  ^,  pupa;  c,  larva, 
side  view;  d^  head  of  larva,  front  view;  ^,  first  abdominal  seg- 
ment of  larva;  /,  larva,  dorsal  view — all  greatly  enlarged. 
(After  Chittenden,  Bur.  of  Ent.,  U.  S.  Dept.  of  Agriculture.) 

buildings.  From  four  to  five  weeks  are  required  for  the  pro- 
duction of  a  brood.  The  eggs  are  small  and  white,  and  are 
laid  in  groups,  each  group  containing  from  three  to  twelve 
eggs.  As  many  as  350  may  be  laid  by  a  single  female.  The 
caterpillars  as  they  feed  and  travel  spin  a  silken  thread  join- 
ing together  the  particles  of  food  and  their  excrement.  This 
habit  renders  worthless  considerable  material  which,  though 
infested,  has  not  been  devoured  by  them.  They  transform  to 
chrysalids  in  small  silken  cocoon-like  webs,  and  from  these  the 
adult  moths  emerge.  The  moth  is  light  brown,  with  the  outer 
half  of  each  front  wing  dark  brown.  It  has  a  wing-spread 
of  from  one-half  to  three-fourths  of  an  inch.  It  is  closely 
related  to  the  common  clothes  moth,  which  it  resembles  except  • 
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that  it  is  much  darker  in  color.    The  larva,  pupa  and  adult 
are  shown  in  Figure  7. 

The  best  and  cheapest  remedial  treatment  is  to  place  the 
loose  seeds  or  grain  in  a  tight  bin  and  fumigate  with  carbon 
bisulphide,  using  about  one  potmd  of  the  liquid  for  each  one 
hundred  bushels,  and  placing  it  in  a  shallow  dish  on  the  top 
of  the  grain.  It  vaporizes  quickly,  and  being  a  heavy  gas, 
penetrates  readily  to  the  bottom  of  the  bin.  No  fire  should  be 
brought  where  bisulphide  is  used,  for  the  vapor  is  very 
explosive. 

IDENTIFICATION  OF  INSECTS. 

The  identification  of  insects  for  correspondents,  fruit 
growers,  farmers,  and  others,  is  increasing  each  year,  and  con- 
siderable time  is  required  for  this  work.  In  addition  to  the 
regular  work  of  this  sort,  the  entomologist's  office  has  rendered 
aid  in  determining  species  collected  in  Branford  by  Rev.  H.  W. 
Winkley.  Mr.  Winkley  has  taken  an  interest  in  collecting 
insects,  and  has  furnished  us  much  valuable  material  for  our 
collection.  He  is  now  preparing  a  local  collection  of  species 
found  in  Branford,  to  be  placed  in  the  beautiful  library  in  that 
village,  and  we  in  turn  have  helped  him  to  classify  his 
specimens. 

Aside  from  Mr.  Winkley's  material,  174  samples  have  been 
received  for  identification  during  the  year.  For  the  deter- 
mination of  some  of  the  species  I  am  indebted  to  the  Bureau  of 
Entomology  at  Washington.  A  classified  list  of  those  which 
could  be  determined  is  here  given. 
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NOTES. 

Rose  Chafer  Injuring  Peaches,  The  common  rose  chafer, 
Macrodactylus  subspinosus  Fabr.,  was  very  abundant  in  June, 
and  attacked  various  kinds  of  plants.  On  June  i6th,  some 
young  peaches  about  one-third  grown  were  received  from  Nor- 
wich with  the  statement  that  they  were  injured  by  the  rose 
chafer.  Some  of  the  fruits  had  holes  eaten  into  them,  and 
others  were  perhaps  half  eaten  up,  and  are  shown  on  Plate 
XII,  b.  The  correspondent  wrote  that  in  some  cases  he  saw 
"five  or  six  of  the  beetles  eating  at  one  opening  with  heads 
close  together,  and  with  bodies  radiating  out  from  this  com- 
paratively small  hole."  He  was  afraid  that  the  crop  would  be 
entirely  ruined,  and  had  the  beetles  picked  by  hand  and  dropped 
into  a  pail  of  hot  water.  Nearly  two  hundred  were  gathered 
from  about  forty  trees. 

In  my  own  garden,  rose  chafers  were  very  troublesome  on 
peony  blossoms,  many  fine  flowers  being  spoiled  soon  after 
they  opened.  The  beetles  devour  the  petals,  and  on  the  white 
varieties  they  were  more  serious  than  on  pink  or  red  flowers 
because  their  work  was  more  apparent,  as  they  ate  a  portion 
of  each  flower  and  soiled  the  remaining  portion,  thus  spoiling 
it.  My  only  remedy  was  to  keep  a  tomato  can  partially  filled 
with  kerosene  in  the  garden,  and  whenever  I  saw  a  beetle  on 
a  flower  I  caught  him  and  dropped  him  into  the  kerosene. 
This  is  a  good  way  to  manage  with  aster  beetles  in  a  small 
garden. 

Lily  of  the  Valley  Attacked  by  a  Beetle.  On  May  15th  we 
noticed  that  the  leaves  of  lily  of  the  valley  plants  growing  in 
the  garden  had  been  eaten  in  a  peculiar  manner.  Notches  had 
been  eaten  into  the  edges  of  the  leaves,  as  is  shown  on  Plate 
VI,  d.  A  number  of  curculionid  beetles  were  captured  while 
at  work  on  the  leaves,  and  there  is  no  doubt  that  they  were 
responsible  for  the  injury.  Some  plants  were  placed  in  the 
insectary,  where  the  beetles  continued  to  feed  upon  them. 
Through  the  kindness  of  Dr.  L.  O.  Howard,  this  insect  was 
identified  at  the  Bureau  of  Entomology  as  Hormorus  undulatus 
Uhler,  and  it  is  shown  on  Plate  VI,  c. 
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The  Thistle  Butterfly  an  Enemy  of  Hollyhocks,  While 
inspecting  the  Elm  City  Nursery,  September  8th,  some  larvae 
were  noticed  devouring  the  leaves  of  seedling  hollyhocks  Row- 
ing in  the  nursery.  A  number  of  plants  had  lost  nearly  all  of 
their  leaves.  Specimens  were  collected  and  taken  to  the 
laboratory,  and  some  of  these  pupated  on  the  nth.  On 
September  27th  two  butterflies  had  emerged.  The  thistle  butter- 
fly, Vanessa  cardui  Linn.,  is  a  common  species  in  Connecticut. 

Apple  Maggot  Infesting  Huckleberries.  During  August, 
1904,  Mr.  Walden  found  huckleberries  with  maggots  in  tfiem 
from  which  adults  were  reared  that  proved  to  be  the  apple 
maggot  fly,  Rhagoletis    (Trypeta)    pomonella  Walsh. 

Privet  Injured  by  Lilac  Borer,  A  section  of  privet  stem 
containing  a  borer  was  received  from  the  Elm  City  Nursery 
Company  during  the  summer.  The  stem  was  eaten  partly  off 
and  the  larva  had  eaten  along  in  the  pith.  From  the  material 
was  reared  a  Sesiid  moth  which  is  known  as  the  lilac  borer, 
Podosesia  syringae  Harr.  The  injured  stem  and  the  adult 
insect  with  pupa  case  are  shown  on  Plate  XII,  a.  This  species 
also  attacks  ash,  mountain  ash  and  pear. 

Arsenate  of  Lead  as  a  Dip  for  Plants.  In  the  early  summer 
tobacco  plants  were  attacked  by  cutworms,  and  some  fields  had 
to  be  reset  or  perhaps  planted  over  several  times  on  account  of 
their  depredations.  Some  of  the  plants  were  cut  off  near  the 
ground,  but  many  were  injured  by  having  the  leaves  devoured. 
Some  of  the  growers  applied  Paris  green  to  the  leaves  in  order 
to  prevent  injury.  It  occurred  to  me  that  at  least  some  of  the 
damage  might  be  prevented  by  dipping  the  plants  in  arsenate 
of  lead  after  they  had  been  dug  and  before  they  were  set  in 
the  field.  Dipping  the  small  plants  is  n  very  easy  method  of 
poisoning  them,  and  is  much  more  effective  than  any  applica- 
tion of  poison  immediately  after  they  are  set  in  the  field.  At 
first  we  dipped  the  tops  only,  fearing  injury  if  the  roots  were 
dipped,  but  a  few  were  dipped  roots  and  all,  and  no  damage 
could  be  detected.  On  June  19th,  175  tobacco  plants  were  sd 
at  Poquonock  with  the  following  treatment : 


J 
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50  plants,  tops  dipped:  }i  oz.  lead  arsenate  in  i  gal.  water. 

50  plants,  tops  dipped:  H  oz.  lead  arsenate  in  i  gal.  water. 

2$  plants,  tops  and  roots  dipped :  ^  oz.  lead  arsenate  in  i  gal.  water. 

50  plants,  untreated. 

No  injury  to  these  plants  could  be  detected  either  from  the 
effect  of  the  treatment  or  by  leaf-eating  insects. 

On  June  23d  tobacco  plants  set  on  the  Station  grounds  were 
treated  as  follows: 

25  plants,  dipped  tops:  i^  oz.  lead  arsenate  in  i  gal.  water. 

20  plants,  dipped  tops  and  roots:  i^  oz.  lead  arsenate  in  i  gal.  water. 

25  plants,  dipped  tops:  }i  oz.  lead  arsenate  in  i  gal.  water. 

20  plants,  untreated. 

These  plants  were  afterwards  examined,  and  in  no  case  did 
the  poison  cause  the  slightest  injury  to  the  plants.  At  Poquon- 
ock,  on  account  of  soil  and  location,  those  plants  whose  roots 
were  dipped  made  the  best  growth  and  were  the  largest  of  all 
when  examined  on  July  26th.  Cutworms  ceased  their  depre- 
dations about  the  time  of  the  application,  so  that  nothing  was 
learned  regarding  the  effectiveness  of  this  treatment  against 
them.  Flea  beetles  caused  considerable  damage  by  eating  the 
leaves  of  the  untreated  plants  soon  after  setting,  but  the 
poisoned  plants  were  absolutely  free  from  this  injury. 

Tests  of  ''American  Disinfectant"  as  an  Insecticide.  A 
sample  of  this  material  was  brought  to  the  Station,  and  as 
claims  were  made  for  it  as  having  considerable  value  as  an 
insecticide  in  the  Southern  States,  we  were  able  to  test  it  on 
a  few  plants.  In  all  cases  it  was  mixed  with  water  in  fifty  per 
cent,  strength,  as  recommended  by  the  agent.  The  applications 
were  made  June  9th,  with  the  following  results : 

Apple— dipped — ^tender  leaves  and  shoots  killed.  Aphis  sorbi 
Kalt.  on  the  leaves  were  all  killed. 

Sweet  Cherry — dipped — ^leaves  somewhat  injured.  Not 
infested. 

Rose — dipped — cleaves  and  shoots  badly  injured.  Aphids  all 
killed. 

Willow — sprayed — ^no  leaves  injured.  Only  a  small  propor- 
tion of  young  oyster  shell  scales  were  killed. 

On  account  of  the  injury  to  foliage,  this  material  cannot  be 
used  safely  in  the  proportions  recommended. 
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A  Rare  Neuropteroid  Insect,  On  February  24th,  1905,  I 
received  from  Mr.  H.  J.  Goodman  of  Westville  a  specimen 
which  he  had  collected  in  July,  1904,  at  Savin  Rock,  West 
Haven,  which  is  in  the  town  of  Orange.  We  were  able  to 
identify  this  as  Colobopterus  excisus  Hagen.,  though  not  in  our 
collection.  A  photograph  was  sent  to  Mr.  Nathan  Banks,  of 
Washington,  D.  C,  who  is  a  specialist  in  this  group  of  insects, 
and  he  confirmed  our  determination.  We  believe  this  to  be 
the  first  record  of  the  occurrence  of  this  insect  in  Connecticut 
One  specimen  is  recorded  from  New  Jersey,  and  it  has  been 
taken  at  Woods  Hole,  Mass.  Mr.  Banks  writes  that  it  is  a 
rare  but  widely  distributed  species. 


Small  boiler  used  by  Mr.  W.  N.  Dunham,  Southington. 


OUTFITS  FOR  MAKING  THE   LIME-SULPHUR  MIXTURE, 


b.  Euonymus  scale  on  Euony- 
tniis  radicans.  The  white  shells 
are  males.  A  few  larger  grey 
females  are  present. 
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Pit-making  oak  scale. 


b.    Hemispherical  scale  on  (er 


Elm  scale. 

SCALE  INSECTS  OF  CONNECTICUT. 


d.  Apricot  scale  on  plum; 
immature  scales  at  leli.  old 
shells  at  right. 


c.  Scurfy  scale  on 
currant;  males  at  left, 
lemales  a"    '  " ' 


SCALE  INSECTS  OF  CONNECTICUT. 


ir  fig  scale  on  rubber  plar 


c.    Thread  scale  on  palm  leaf. 
SCALE  INSECTS  OF   CONNECTICUT. 


PLATE    VI. 


Morgan's  scale,  different  stages  on  palm 


b.     Oak  gall  scale.  c.    Honuorus  nndulatus  Uhler, 


d.     Lily  of  the  valley  leaf  ealcn  by  liormonis  undulalus  Uhler. 


SCALE  INSECTS:   HORMORUS  UNDULATUS  AND  ITS  INJURY  TO  LILY  OF  THE  VALLEY. 


PLATE  VIII. 


While-marked  Tussock  Moth.    Cocoons  and  egg-n 


PLATE   IX. 


b.     Male  moth. 


Female  moih  and  egg-r 


d.    Caterpillars  feeding  on  apple  leaf. 
WHITE-MARKED  TUSSOCK  MOTH. 


PLATE   X. 


Female  and  male  gypsy  moths,  natural  s; 


both  sexes, 
natural  size. 


THE  GYPSV  MOTH   IN  ALL  ITS  STAGES, 


Infested  kernels  of  o 


b.     Larv.-e  and  web  peeled  from  outside  of  b 
THE  INDIAN   MEAL   MOTH. 


PLATE   XII. 


a.    Adult  and  pupa  of  lilac  borer  and  its  injury  to  privet. 


t 


b.     Peaches  eaten  by  the  rose  chafer. 
WORK  OF  ROSE  CHAFER  AND  LILAC  BORER, 
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NOTES  ON  FUNGOUS  DISEASES,  ETC.,  FOR  1905. 

Fungous  diseases  during  the  year  1905,  on  the  whole,  were 
less  troublesome  to  cultivated  plants  in  Connecticut  than  for 
several  years  past.  This  was  due  to  the  comparatively  dry 
growing  season  up  to  the  first  part  of  August.  From  this  time 
on,  however,  the  weather  was  sufficiently  moist  to  develop  a 
few  troublesome  diseases,  belonging  chiefly  to  the  downy 
mildew  group.    The  more  important  of  these  were  as  follows : 

Brown  rot  of  peach,  Sclerotinia  frucHgena,  probably  took  off 
a  third  of  the  crop  and  was  much  worse  than  usuali  being  one 
of  the  most  serious  fungous  outbreaks  of  the  year.  The 
injury  was  induced  by  the  rainy  weather  coming  on  just  about 
harvest  time.  The  loss  from  rot  was  felt  most  seriously  in  the 
Wallingford  district.  Plums,  also,  were  injured  but  less 
noticeably. 

The  downy  mildew  of  grapes,  Plasmopara  viticola,  was 
more  abundant  than  usual  this  year  but  no  especial  complaints 
were  received  concerning  it. 

Muskmelons,  though  not  now  so  generally  planted  because 
of  injury  from  ftmgous  enemies,  were  largely  a  failure, 
partly  because  of  the  attacks  of  the  leaf  mold,  Alternaria  Bras- 
sicae  var.  nigrescens,  and  of  the  downy  mildew,  Peronoplas- 
mopara  Cubensis.  The  latter  ftmgus  was  also  injurious  to  the 
cucumber,  though  the  injury  was  not  so  great  as  in  1901  and 
1902. 

The  downy  mildew  of  lima  beans,  Phytophthora  Phaseoli, 
was  more  destructive  than  it  has  been  since  1897.  The  oos- 
pores of  the  fungus  were  found  for  the  first  time,  though  the 
writer  and  others  had  previously  looked  for  them  very  care- 
fully. The  fungus  is  discussed  in  detail  in  a  special  article 
later  in  this  report.  The  rust  of  string  beans,  Uromyces 
appendiculatus,  also  seemed  to  be  more  prevalent  than  usual. 

The  downy  mildew,  or  blight,  of  potatoes  did  not  appear 
until  after  the  middle  of  August.  By  that  time  the  combined 
injuries  of  potato  bugs,  flea  beetles,  dry  weather,  and  early 
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blight  (this  last  being  more  prominent  than  usual)  had  killed 
the  potatoes  in  many  fields,  so  that  these,  missing  the  blight  on  the 
foliage,  did  not  suffer  subsequently  from  rot  of  the  tubers. 
Those  fields,  however,  that  were  still  green  when  the  blight  did 
appear  were  gradually  killed  by  it  and  the  tubers  often  rotted 
considerably.  Thus,  while  there  was  considerable  com- 
plaint of  rotten  potatoes,  this  injury  was  not  as  gpreat  as  in 

1904,  and  the  blight  injury  to  the  foliage  was  still  less 
conspicuous. 

Point-rot  of  tomato  did  some  damage  to  the  fruit— more 
than  has  been  noticed  for  several  seasons.  It  was  not  deter- 
mined whether  this  trouble  was  due  to  bacteria  or  fungi, 
but  superficial  observations  seemed  to  indicate  both  as  pri- 
mary agents  of  the  disease. 

New  Diseases. 

The  following  troubles  were  not  necessarily  espedally 
injurious  in  1905  but  are  briefly  described  here  because  thev 
have  not  been  mentioned  before  (see  Reports  of  Botanist  for 
years  1903  and  1904)  as  occurring  in  Connecticut. 

APPLE,  Pirus  Malus. 

Fruit  Speck,  Fungus  undet    Plate  XIII,  a.     In  Febn»ry' 

1905,  Mr.  E.  M.  Ives  of  Meriden  gave  to  the  writer  for  cixaito- 
nation  specimens  of  apples  showing  superficial  small  spots  or 
specks  scattered  over  the  skin.  This  trouble,  while  observed 
by  Mr.  Ives  at  harvest  time,  did  not  develop  conspicuously 
until  some  time  after  storage.  The  same  trouble  has  been 
observed  by  the  writer  the  present  winter  on  apples  in  the 
New  Haven  markets  and  also  on  specimens  of  the  Tallnan 
variety  at  the  mid-winter  exhibition  of  the  Connecticut  Pomo* 
logical  Society.  These  areas  of  brownish  dead  tissue  usuafly 
varied  from  the  size  of  a  pin  head  to  a  quarter  of  an  inch  ifl 
diameter  and  extended  but  slightly  into  the  flesh.  The  dis- 
eased spots  in  some  cases  were  even  more  thickly  placed  than 
on  the  Tallman  Sweet  in  the  illustration  given  here.  Frequently 
one  could  see  at  the  center  of  the  specks  small  ruptures,  as » 
made  by  insect-puncture,  or  possibly  the  trouble  started  at  tnc 
lenticels  and  these  were  of  that  nature.  Cultures  in  test  tubes 
were  made  at  different  times  by  taking  diseased  tissue  bcneatfl 
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the  epidermis  with  a  sterilized  knife  and  these  all  developed  a 
fungous  growth  but  in  some  cases  mixed  with  bacteria.  As 
the  fungus  was  apparently  the  same  in  all  the  cultures,  pre- 
stimably  it  was  the  primary  cause  of  the  trouble,  but  it  cannot 
be  a  very  aggressive  parasite  since  the  spots  remained  so  small 
and  developed  so  slowly  even  on  the  stored  fruit.  Neverthe- 
less it  is  a  serious  pest  for  certain  varieties  in  that  it  greatly 
mars  their  appearance  and  possibly  later  opens  the  way  for 
more  extended  and  deep-seated  rotting.  According  to  Mr. 
Ives,  Tallman  Sweet  was  the  variety  most  seriously  affected. 
Northern  Spy  suffered  less,  while  Baldwin  was  injured  but 
little.  From  this  it  would  appear  that  the  more  tender  or 
earlier  maturing  winter  varieties  were  more  susceptible  of 
attack.  Mr.  Ives  also  informs  the  writer  that  these  apple  trees 
were  sprayed  in  1905  and  the  disease  did  not  trouble  the  crop 
of  that  year.  No  reference  in  literature  has  been  seen  that 
relates  to  this  trouble,  which  apparently  is  a  common  one. 

BEAN^  TiTKA,  Phaseolus  lunatus. 

Pod  AND  Leaf  Blight^  Phoma  subcircinata  E  &  E.  Plate 
XIII,  b.  Halsted  in  1892  briefly  mentioned  in  the  12th  Ann. 
Rep.  of  N.  J.  Agr.  Exp.  Stat.,  p.  287,  under  the  name  of  Phyl- 
losticta  sp.,  a  fungus  collected  on  the  pods  and  leaves  of  Lima 
beans.  In  1893  Ellis  also  described,  in  the  Proc.  Phil.  Acad. 
Nat.  Sci.,  a  new  fungus  on  the  pods  of  Lima  beans,  calling  it 
Phoma  subcircinata  E.  &  E.  In  a  more  detailed  description 
in  Bull.  151  of  the  N.  J.  Agr.  Exp.  Stat.,  p.  24-5,  Halsted 
identifies  Ellis'  fungus  as  the  one  to  which  he  had  previously 
referred.  The  past  year  the  writer  found  a  fungus,  apparently 
the  same  as  described  and  illustrated  by  Halsted,  on  the 
leaves  of  Lima  beans  in  the  vicinity  of  New  Haven.  It  was 
not  observed  on  the  pods  but  may  have  escaped  notice  because 
it  was  not  especially  looked  for  there.  While  attacking  leaves 
here  and  there  on  the  plants,  the  injury  was  not  especially  con- 
spicuous in  the  field.  The  fungus  produced  large  subcircular, 
or  more  irregular,  brown,  often  bordered,  spots  that  gave 
evidence  of  their  development  through  faint,  elevated,  con- 
centric rings  of  growth.  The  spore  receptacles  showed  as 
numerous  small  black  specks  immersed  in  the  tissues.  In  time 
the  dead  tissues  cracked  more  or  less  and  wore  away,  leaving 
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holes  in  the  leaves.  Our  specimens  do  not  agree  -exactly  with 
those  issued  by  Ellis  (N.  A.  F.  No.  2840)  on  the  pods,  since 
their  spores  average  larger,  5-12/*  by  2.5-3.5  a*>  ^md  are  occa- 
sionally septate.  This  might  be  considered  by  some  suflfcient 
to  place  the  fungus  under  the  genus  Ascochyta,  and  Saccardo 
has  described  a  species,  A.  Phaseolorum,  with  spores  10  by 
3fi,  that  possibly  may  be  the  same  as  this. 

BTJTTEBJnrr,  Juglans  cinerea. 

White  Mold^  Microstroma  Juglandis  (Berang.)  Sacc. 
This  is  not  an  uncommon  parasite  of  butternut  leaves,  forming 
white  moldy  growths  more  or  less  thickly  on  their  under  sides. 
Presumably  it  is  not  a  serious  pest.  Dr.  Britton  collected  speci- 
mens on  wild  butternuts  the  past  summer  at  New  Canaan. 

CATALPA,  JAPANESE,  Catalpa  Kempferi. 

Leaf  Spot,  Macrosporium  Catalpae  E.  &  M.  Plate  XIV,  a. 
This  trouble  was  conspicuous  during  the  past  summer  on  a 
Japanese  catalpa  at  the  Experiment  Station.  Reddish  brown, 
bordered  spots,  5  to  10  mm.  in  diameter,  are  formed  more  of 
less  abundantly  on  the  leaves.  The  tissues  of  these  spots  arc 
dead  and  often  crack  apart,  sometimes  falling  out.  When  the 
trouble  is  serious  the  trees  are  partially  defoliated.  It  has  been 
observed  on  different  species  of  catalpa  in  various  parts  of  the 
United  States  and  has  been  discussed  most  extendedly  ifl  the 
Ann.  Rep.  U.  S.  Dept.  Agr.  for  1887,  pp.  364-5.  Experiments 
are  reported  there  in  which  spores  of  this  fungus,  and  also  01 
another  found  with  it,  failed  to  produce  these  spots  when  so^ 
on  catalpa  leaves.  From  what  the  writer  saw  of  the  disease 
he  has  been  led  to  believe  that  possibly  the  Macrosponum 
(Altemaria)  develops  on  the  leaves  as  a  consequence  and  not 
as  the  cause  of  these  dead  spots.  The  fungus  belongs  to  a 
genus  whose  species  are  more  often  saproph)rtic  than  para- 
sitic and  are  apt  to  occur  on  dead  tissues.  The  spores  were 
found  only  sparingly  on  the  dead  spots  and  sometimes  did  not 
seem  to  be  present.  No  other  fungus,  however,  was  obscrv'W 
on  these,  and  so  if  they  were  not  caused  by  the  Macrosponum 
they  probably  were  not  the  result  of  injury  by  any  other  fun- 
gus. Further  study  of  the  trouble  is  needed  to  definitely 
determine  its  cause. 
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CEUBBIAC,   Apium  graveolens  var.  rapaceutn. 

Leaf  Spot^  Septoria  Petroselini  var.  Apii  Br.  &  Cav. 
Plate  XIV,  b.  Celeriac  is  merely  a  variety  of  celery  having  a 
swollen  base.  It  is  not  largely  grown  in  Connecticut,  but 
specimens  raised  for  the  New  Haven  market  were  found  to  be 
injured  by  the  leaf  trouble  which  so  frequently  occurs  here  on 
'  celery  (see  Report  of  this  Station  for  1903,  p.  314). 

DANDEUOH,    Taraxacum  officinale. 

Rust,  Puccinia  Taraxaci  Plow.  This  rust,  so  common  on 
dandelions  as  weeds,  was  also  observed  on  dandelions  cultivated 
by  a  Highwood  market  gardener ;  but  it  was  not  causing  serious 
injury.  The  spores  form  dusty  reddish  brown  outbreaks,  about 
the  size  of  a  small  pin-head,  scattered  more  or  less  thickly  over 
either  surface  of  the  leaves. 

HAPLE,   STJGAA,   Acer  sac charum. 

Leaf  Scorch.  Plate  XV,  a.  During  the  past  summer  and 
fall  maple  leaves  similar  in  appearance  to  that  shown  in  the 
illustration  were  sent  to  the  Experiment  Station  from  different 
parts  of  the  state  with  inquiry  as  to  the  cause  of  the  trouble. 
Similar  specimens  and  requests  have  been  received  in  years 
past.  The  leaves  die  at  the  margins,  forming  irregular  brown 
patches  extending  inward  a  greater  or  less  distance.  Sometimes 
isolated  spots  are  formed  wholly  surrounded  by  healthy  tissue. 
In  time  there  often  appears  a  more  or  less  conspicuous  black- 
ish growth  of  saprophytic  fungi  on  the  dead  tissues.  The 
appearance  of  affected  leaves  moreover  is  very  similar  to  that 
produced  by  a  true  fungous  parasite  of  the  maple,  namely 
Glceosporium  saccharinum.  In  no  case,  however,  was  this  fun- 
gus found  on  the  leaves  sent  in  for  examination.  The  trouble 
is  undoubtedly  a  physiological  one,  such  as  has  been  described 
by.  Stone  of  Massachusetts  and  Stewart  of  New  York  as  occur- 
ring in  those  states.  For  some  reason  (due  probably  to  drought 
or  winter  injury  to  the  roots)  the  leaves  under  certain  weather 
conditions  are  not  able  to  replace  the  water  in  their  tissues  from 
the  roots  as  rapidly  as  it  is  lost  through  transpiration,  and  the 
death  of  the  tissues  from  the  margin  inward  results.  Accord- 
ing to  Stone  the  trouble  may  be  produced  by  unusually  favorable 
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conditions  for  the  transpiration  of  water,  such  as  high  winds  00 
clear  warm  days,  when  the  available  water  supply  of  the  roots 
is  small.  Most  observers  report  the  trouble  as  appearing  sud- 
denly. A  somewhat  similar  injury  to  elm  leaves,  apparently  due 
to  the  same  causes,  has  also  been  reported  frequently  in  the 
state. 

NECTABINE,   Prunus  Persica  var.  necturina. 

Brown  Rot,  Sclerotinia  fructigena  (Pers.)  Schrot  The 
nectarine  is  only  occasionally  grown  in  the  state,  but  these  few 
trees  seem  to  suffer  considerably  from  fungous  attacks  as  weD 
as  from  winter  injury.  Specimens  of  the  mummied  fruit  col- 
lected in  January  showed  abundance  of  the  Monilia  stage  of  the 
brown  rot  fungous.  While  this  is  very  common  on  other  species 
of  Prunus  in  the  state,  it  has  not  been  reported  before  for  this 
host  though  apparently  not  uncommon  on  it. 

Scab,  Cladosporium  carpophilum  Thm.  Plate  XV,  b.  In 
September  specimens  of  nectarines  were  received  from  Thomp- 
son, Conn.,  that  were  badly  injured  by  the  scab  fungus  which 
is  so  common  in  Connecticut  on  the  peach.  As  the  nectanne  \^ 
a  smooth  fruit,  the  injury  more  nearly  resembles  that  produced 
by  scab  on  plums  than  that  on  the  peach.  The  skin  becomes 
more  or  less  thickly  covered  with  the  circular,  brownish  sab 
colonies  which  occasionally  merge  together.  The  fungus  incites 
the  formation  of  a  corky  growth  of  tissues  and  causes  more  or 
less  cracking  in  these.  The  badly  infected  fruit  is  said  to  drop 
prematurely  or  else  mature  imperfectly.  As  in  the  plum,  the 
injury  to  the  tissues  is  more  conspicuous  than  the  fungus,  while 
on  the  peach  it  is  the  olive  fungous  growth  that  forms  the  con- 
spicuous spots,  the  hairy  covering  no  doubt  protecting  the  fn«t 
somewhat  and  at  the  same  time  permitting  a  more  vigorous 
external  growth  of  the  parasite.  An  examination  of  the  twigs 
seemed  to  indicate  that  the  fungus  carried  over  the  winter  on 
these  as  it  does  on  the  peach.  The  preventive  measures  arc  the 
same  as  those  for  peach  scab  (see  Report  1903,  p.  340), 

OEKA,  Hibiscus  esculenius. 

Wilt,  Neocosmospora  vasinfecta  (Atk.)  Sm.  Plate  XVI. 
a-b.  This  fungus  is  very  injurious  to  cotton  in  the  south  and 
was  first  described  by  Atkinson  (Bull.  Ala,  Agr.  Exp.  Stat.,  4^- 
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19-24)  in  1892.  He  mentions  in  this  bulletin,  p.  25,  that  okra, 
which  is  botanically  related  to  cotton,  is  sometimes  attacked. 
Smith  (Bull.  U.  S.  Dep.  Agr.,  Div.  Path.,  17:  31)  and 
Orton  (Ibid,  Bull.  27:  6)  both  mention  okra  as  having  a  wilt 
disease  which  they  consider  the  same  as  that  of  cotton  though 
their  identity  has  not  been  absolutely  proved.  Okra  is  a  salad 
plant  occasionally  grown  in  private  gardens  in  this  state.  Some 
plants  in  the  Experiment  Station  grounds  the  past  year  showed  ^ 
tmmistakable  signs  of  the  disease  in  August  and  September. 
The  year  before  some  cotton  had  been  grown  in  the  garden  a 
short  distance  from  where  the  okra  was  situated.  If  the 
disease  occurred  on  this,  however,  it  escaped  notice.  There  are 
a  number  of  these  wilt  troubles  of  cultivated  plants  that  have 
been  described  as  distinct,  such  as  wilts  of  cotton,  cucurbits, 
potato,  tomato,  flax,  etc.  Several  of  these  occur  in  this  state 
and  the  tomato  trouble  has  been  especially  bad  in  the  Experiment 
Station  greenhouse  for  years.  As  they  are  all  caused  by  Fusa- 
rium  soil  fungi  (of  which  the  mature  stage  has  been  observed 
only  in  one  or  two  cases)  and  these  act  much  the  same  on  all 
of  the  hosts,  there  may  be  some  question  whether  they  are 
really  -caused  by  different  species  or  merely  strains  of  the  same 
semi-parasitic  soil  fungus. 

The  diseased  okra  plants  when  first  seen  by  the  writer  in 
September  looked  as  if  they  had  been  partially  killed  by  the 
frost ;  see  Plate  XVI,  a.  The  trouble  showed  first  on  the  lower 
leaves,  gradually  affecting  those  above  in  succession.  They 
became  yellowish  in  irregular  streaks  from  the  margin  inward 
and  eventually  brown  and  dead.  In  time  the  whole  leaf  is  killed 
and  it  is  usually  dehisced  at  the  customary  place  on  the  node ; 
see  Plate  XVI,  a.  Thus  a  badly  diseased  plant  may  gradually 
drop  all  of  its  mature  leaves  and  finally  begin  to  die  at  the  tip 
of  the  stem.  The  character  of  the  disease  is  shown  on  cutting 
transverse  or  longitudinal  sections  of  the  stem.  The  woody 
layer  which  occupies  a  prominent  band  between  the  central  pith 
and  the  outside  bark  appears  in  these  cases  plainly  diseased, 
having  a  dark  brown  color ;  see  Plate  XVI,  b.  This  discolora- 
tion of  the  wood  even  shows  when  the  outside  of  the  stem 
appears  normally  green  and  healthy.  Microscopic  sections 
demonstrate  that  the  diseased  condition  is  caused  by  the  pres- 
ence of  the   Fusarium   stage  of  the   fungus  which  develops 
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vigorously  in  the  vascular  bundles,  more  or  less  completely  fill- 
ing the  water-carrying  ducts  and  causing  disease  of  their  walls 
and   the   surrounding  tissues.     The    fungus  even   penetrates 
eventually  into  the  bundles  of  the  leaf  petioles.    Thus  the  water 
supply  of  the  leaf  is  gradually  cut  off  and  the  blade  finally  dies. 
These  wilt  fungi  apparently  develop  to  a  certain  extent  on 
decaying  rubbish  in  the  ground  and  thus  become  more  trouble- 
some from  year  to  year  if  the  land  is  used  consecutively  or  con- 
tinuously  for  plants  liable  to  infection.     In   some   cases,  as 
unquestionably  with  the  tomato  wilt,  the  seeds  from  diseased 
plants  may  carry  the  trouble  and  serve  as  a  means  of  infection. 
The  continued  use  of  the  same  soil  in  hot  beds  favors  the 
establishment  of  the  fungus  there,  when  it  becomes  a  means  oi 
infecting  the  young  plants  of  tomatoes  and  egg  plants.    Egg 
plants,  especially  when  transplanted  to  apparently  uninfected 
fields,  often  suffer  seriously,  even  though  they  showed  no  sign 
of  the  disease  in  the  young  plants  transferred  from  the  hot-bed. 
All  these  points  must  be  taken  into  consideration  in  combatting 
wilt  troubles.     Spraying,  because  of  the  infection  of  the  plants 
through  the  underground  parts,  is  of  little  use.    Apparently 
soil  treatment  with  chemicals  will  usually  be  of  little  practica/ 
value  though  based  on  good  theoretical  grounds.     Orton  was 
successful,  with  cotton,  in  rearing  plants  that  were  wilt  proof 
through  selection  of  wilt  resistant  individuals  in  the  infected 
fields. 

OHIOH,   Allium  Cepa. 

Brittle,  Fusariumf  Plate  XVII,  a.  Early  in  June,  I90S» 
the  writer,  with  Dr.  Britton,  examined  an  onion  field  owned  by 
Mr.  Burton  W.  Bishop  of  Guilford  to  determine  the  cause  of 
a  disease  which  is  a  serious  menace  to  the  onion  industry  in 
that  region.  According  to  Mr.  Bishop,  at  least  one  hundred 
acres  of  desirable  onion  land  in  the  vicinity  of  Guilford  are  not 
available  for  growing  onions  because  of  this  trouble.  It  usually 
starts  in  some  section  of  a  field  and  spreads  in  area  frwn  year 
to  year,  as  the  onions  are  generally  grown  continuously  on  the 
same  land.  In  Mr.  Bishop's  field  the  disease  had  appeared  the 
year  before  near  a  stone  fence  and  this  year  was  occupying  a 
considerably  larger  area.  In  a  neighbor's  field  the  trouble 
apparently  started  from  a  spot  on  which  a  manure  pile  o^ 
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recently  stood.  A  report  from  Mr.  Bishop  after  the  onion 
season  was  over  showed  that  the  disease  did  not  progress  much 
later  in  the  season,  thus  indicating  that  it  is  chiefly  injurious 
to  the  yoimg  plants.  At  the  time  of  the  visit  the  onions  in  the 
main  part  of  the  field  examined  were  several  inches  high  and 
well  beyond  the  dampening  off  stage.  In  the  infected  areas 
they  averaged  much  smaller  and  the  stand  was  very  poor.  Mr. 
Bishop  stated  that  the  weeds  in  these  infected  areas  usually 
made  a  poor  growth,  but  this  was  not  evident,  at  this  time,  to 
the  writer. 

One  of  the  most  general  characteristics  of  the  disease  is  the 
brittleness  of  the  onion  leaves,  from  which  character  the  disease 
takes  its  name.  Another  very  evident  character  is  the  peculiar 
curling  of  the  leaves  of  some  of  the  plants.  In  exaggerated 
cases  these  leaves  had  developed  spiral  coils  of  two  to  three 
turns,  as  is  shown  in  the  illustration.  Frequently  the  leaves 
are  unevenly  thickened  or  constricted  and  show  somewhat 
indefinite  yellowish  spots.  The  general  appearance  of  the  plants 
suggested  that  possibly  the  disease  resulted  from  insect  injury 
of  some  kind,  but  neither  Dr.  Britton  nor  the  writer  could  find 
any  evidence  to  support  this  theory.  Neither  was  there  any 
evidence  of  a  fungus  attack  on  the  parts  above  ground. 
Usually  the  roots  appeared  normal  when  the  plants  were  pulled 
up  and  later  examination  in  the  laboratory  showed  no  sign  of 
any  external  fungus  at  work  on  them.  However,  when  the 
plants  were  taken  very  carefully  from  the  ground  without  break- 
ing off  the  smaller  roots,  examples  were  found  in  which  some 
of  the  roots,  especially  toward  the  extremities,  showed  slight 
irregular  swellings,  and  these  roots  were  more  brittle  than  nor- 
mally but  otherwise  appeared  perfectly  healthy. 

Microscopical  sections  of  these  roots,  even  in  places  not 
enlarged,  showed  the  presence  of  an  internal  mycelium  of  some 
fungus.  The  mycelial  threads  were  most  evident  in  the  inter- 
cellular spaces  around  the  parenchymatous  cells  and  not  infre- 
quently sent  conspicuous  irregular  branches  into  these,  causing 
plasmolysis  of  their  protoplasmic  contents,  but,  so  far  as 
observed  at  this  stage,  no  evident  injury  to  the  cell  walls. 
Apparently  the  presence  of  the  fungus  caused  an  unusual  local 
multiplication  of  the  parench3rma  cells,  resulting  in  the  irregular 
swellings  of  the  roots.    No  sign  of  the  mycelium  was  found  in 
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the  tissues  above  ground  even  when  their  malformation  was 
conspicuous.  Probably  this  injury  resulted  in  some  way  from 
the  stimulating  or  irritating  action  of  the  mycelium  in  the  roots. 
Whether  later  in  the  season  the  fungus  penetrated  into  the  leaf 
tissues  or  caused  further  disease  of  the  roots  was  not  deter- 
mined. Specimens  of  the  infected  onions  left  exposed  for 
a  few  days  in  a  moist  chamber  developed  growths  of  several, 
apparently  saprophytic,  fungi,  but  no  special  growth  showed  oa 
the  enlarged  roots.  The  most  conspicuous  of  these  external 
fungous  growths  was  that  of  a  species  of  Fusarium. 

Soil  from  an  infected  field  was  brought  to  the  Experiment 
Station  greenhouse  and  placed  in  two  boxes  and  a  third  box  was 
filled  with  the  soil  used  in 'the  greenhouse.    Onion  seed  was 
planted  in  each  of  these,  but  in  one  pi  the  boxes  of  Guilford 
soil  a  heavy  coating  of  a  mixture  of  lime  and  sulphur  was 
scattered  over  the  seed  in  the  rows  before  covering.    The  young 
plants  in  the  untreated-  Guilford  soil  dampened  off  consider- 
ably more  than  in  either  of  the  other  two  boxes,  but  none  of  the 
plants  in  any  of  the  boxes  developed  the  peculiar  malformatioa 
or  brittleness  observed  on  the  diseased  onions  in  the  fields.    The 
plants  were  kept  under  observation  several  months.     Those 
grown  in  the  treated  soil  made  the  least  growth,  as  undoubtedly 
too  much  lime  and  sulphur  was  used  for  their  best  development ; 
those  in  the  untreated  Guilford  soil  had  a  poorer  stand  but 
made  a  slightly  better  growth;   while  those  in  the  greenhouse 
soil  made  by  far  the  best  growth.    This  might  indicate  that  the 
Guilford  soil  was  somewhat  deficient  in  plant  food,  but  Mr. 
Bishop  states  that  it  had  been  liberally  fertilized. 

Everything  considered,  the  trouble  seems  to  be  caused  bj 
some  soil  fungus,  possibly  a  Fusarium,  as  the  mycelium  observed 
in  the  roots  could  easily  belong  to  such  a  fimgus  and  it  is 
known  that  this  genus  furnishes  several  soil  fungi.  Its  devel- 
opment in  the  onion  fields  seems  to  be  due  to  the  practice  of 
growing  onions  continuously  on  the  same  land  and  using 
manure  as  a  fertilizer.  Probably  the  disease  would  cease  to  be 
troublesome  if  a  proper  rotation  of  crops  on  the  land  was  fol- 
lowed, such  as  corn,  onions,  r>'e  and  clover,  using  stable  manure 
only  the  year  the  land  was  in  com  and  commercial  fertilizers 
at  other  times,  especially  when  in  onions.  Possibly  when 
infected  land  is  used  the  trouble  could  be  lessened  by  isolating 


J 


NOTES  ON   FUNGOUS  DISEASES  FOR   I905.  273 

the  infected  part  by  a  ditch  from  the  remainder  of  the  field  and 
by  the  use  of  chemicals,  such  as  sulphur  and  lime,  in  the  drills 
in  the  infected  area. 

PLTTM,   Prunus  sp. 

Bacterial  Black  Spot,  Pseudomonas  Pruni  Sm.  Plate 
XVII,  b.  In  the  summer  of  1904  Mr.  F.  L.  Perry  of  Bridge- 
port brought  to  the  Station  green  plums^  showing  a  disease, 
apparently  of  bacterial  origin,  but  which  was  not  definitely 
determined  at  that  time.  The  past  summer  similarly  diseased 
plums  were  received  from  Rhode  Island,  and  at  our  request 
Mr.  Perry  sent  specimens  from  Bridgeport.  This  trouble, 
apparently,  occurs  only  on  the  Jananese  plums,  but  may  attack 
any  of  the  varieties  of  these,  according  to  growers.  The  green 
plums  show  conspicuous  black-purple  spots  which  are  often 
slightly  sunken.  These  spots  vary  in  size  up  to  half  an  inch 
in  diameter.  There  are  not  many  on  a  single  plum  and  these 
are  usually  isolated.  The  diseased  tissue  does  not  extend  much 
below  the  skin,  so  the  injury  is  quite  superficial.  Usually  only 
a  few  plums  scattered  over  the  tree  show  the  trouble,  but  occur- 
ring on  the  green  fruit  one  is  apt  to  fear  that  later  it  will 
develop  into  a  very  serious  pest.  This  does  not  happen,  as 
the  trouble  becomes  less  conspicuous  and  vigorous  on  the 
ripening  fruit  and  fails  to  spread  further.  Specimens  of  the 
nearly  grown  but  g^een  fruit  when  placed  in  a  moist  chamber 
in  the  laboratory  did  not  show  any  further  progress  of  the 
disease  though  kept  for  some  time  under  observation.  Cul- 
tures made  from  diseased  tissue  from  the  interior  uniformly 
gfave  growths  of  a  yellow  motile  organism,  thus  showing 
bacteria  to  be  the  cause. 

So  far  as  found  by  the  writer,  this  disease  has  been  described 
only  by  Erwin  F.  Smith  in  short  notes  (Science,  17:  456-7, 
1903,  Ibid.,  21:  502,  1905)  from  his  extended  studies  of  the 
disease,  which  he  found  on  Japanese  plums  in  Michigan.  Dr. 
Smith  states  that  the  disease  also  occurs  on  the  leaves  form- 
ing numerous  small  water-soaked  spots  which  finally  may  end 
in  shot  holes.  The  writer  has  not  had  the  opportunity  to 
examine  infected  trees  to  see  whether  the  disease  affected  the 
leaves  here,  but  the  correspondents  have  not  complained  of 
injury  to  these.  In  the  Report  of  this  Station  for  1903,  page 
337,  the  writer  called  attention  to  a  bacterial  spot  of  peach 
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leaves  about  which  nothing  at  that  time  had  been  written.     The 
general  appearance  of  these  leaves  seems  to  be  similar  to  that 
described  by  Smith  for  the  diseased  plum  l^ves.     No  cultures 
were  attempted  from  the  peach  leaves,  so  it  is  impossible  to 
state  definitely  whether  their  disease  was  caused  by  the  same 
organism  as  the  plum  disease.     Smith  discovered  in  his  investi- 
gations with  the  plum  spot  that  the  bacteria  gained  entrance 
into  the  leaves  and  fruit  through  the  stomates  and  for  some  time 
confined  their  development  to  the  substomatic  cavities.     He 
also  found  that  the  disease  was  chiefly  of  meristematic  tissue, 
which  accounts  for  its  failure  to  progress  with  the  maturity 
of  the  leaves  and  fruit.    While  the  disease  in  its  present  con- 
dition is  not  very  serious,  one  can  not  assume  that   it  will 
remain  so  since  it  may  spread  to  other  varieties  and  become  more 
virulent.     Though  of  bacterial  origin,  it  is  quite  different  from 
the  bacterial  blight  that  has  been  found  occasionally  on  the 
plum  and  commonly  on  the  pear,  etc.,  in  this  state. 

BASPBEBBT,  Rubus  sp. 

Grey  Mold^  Botrytis  patula  Sacc.  &  Berl.  This  fungus  was 
collected  at  the  Frisbie  farm,  Southington,  in  July,  1902,  on 
the  fruiting  canes.  These  were  dying  prematurely,  apparently 
from  the  attack  of  some  fungus.  While  this  fungus  was  by 
far  the  most  conspicuous  one  found  in  the  stems,  it  may  not 
have  been  the  primary  cause  of  the  injur}',  as  the  cane  wilt 
fungus,  Leptosphaeria  Coniothyrium,  was  also  present.  The 
Botrytis  formed  a  greyish  growth  which  broke  out  in  small  son 
on  the  epidermis,  but  these  were  often  so  closely  placed  that 
they  formed  a  conspicuous  felt-like  mat,  resembling  considerably 
that  of  a  vigorous  downy  mildew.  The  spores  are  large  and 
look  more  like  those  of  the  Peronosporeae  than  they  do  those 
of  Botrytis.  The  fungus  is  certainly  not  a  typical  Botrytis  and 
possibly  does  not  belong  to  that  genus,  but  further  study  with 
fresh  material  would  be  necessary  to  determine  its  exact  rela- 
tionship, as  it  is  difficult  to  say  from  the  old  material  how  the 
spores  are  borne.  This  species  was  described  in  1885  by 
Saccardo  and  Berlese  from  specimens  sent  by  Ellis  from  New 
Jersey.  In  the  Syll.  Fung.  4,  p.  25,  the  host  is  given  as  Salix  {?) 
which  is  apparently  a  mistake,*  as  specimens  collected  by  Ellis 


*  In  the  host  index,  volume  13  of  the  Syll.  Fung.,  both  Salix  sp.  and 
Rubus  strigosus  are  given  as  hosts. 
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at  Vineland,  N.  J.,  June  28,  1884,  and  which  the  writer  has 
examined,  through  the  kindness  of  Dr.  Underwood,  from  the 
N.  Y.  Bot.  Gard.,  are  labeled  "on  living  red  raspberry  canes." 
Apparently  the  fungus  has  been  very  rarely  collected. 

SPINACH,  Spinacia  oleracea. 

Leaf  Mold,  Heterosporium  variabile  Cke.  Plate  XVIII,  a. 
Halsted,  of  New  Jersey,  who  has  issued  a  bulletin  on  the  fungi 
which  attack  spinach,  does  not  give  this  fungus  in  his  list,  though 
he  does  mention  other  molds  that  appear  on  the  old  leaves.  It 
was  described  originally  by  Cooke,  of  England,  in  Grevillea,  5, 
p.  123,  in  1877,  and  the  host  was  given  as  "languishing  leaves 
of  Spinacia."  The  specimens  collected  by  the  writer  were  on 
leaves  of  spinach  obtained  in  the  New  Haven  market  in  January. 
Usually  only  the  outer  two  or  three  leaves  of  each  head  were 
attacked  by  the  fungus.  These  leaves  showed  subcircular  dead 
spots,  about  a  quarter  of  an  inch  or  less  in  diameter,  which 
were  more  or  less  densely  covered  above  and  also  usually  below 
with  a  conspicuous  olive-black  moldy  growth.  When  the  spots 
were  thickly  placed  the  intervening  tissue  was  a  sickly  yellowish 
color  and  the  leaf  worthless.  Even  when  the  spots  were  not 
so  abundant  the  market  value  of  the  spinach  was  lessened 
because  of  its  appearance.  The  fungus  may  or  may  not  be  a 
true  parasite,  as  the  writer  has  often  seen  spinach  leaves  in  the 
fields  with  spots  on  them  but  with  no  sign  of  fungous  growth. 
That  it  is  not  a  very  vigorous  parasite  was  shown  by  its  presence 
being  limited  largely  to  the  older  leaves.  A  species  of  Alter- 
nana  which  produces  a  general  appearance  very  similar  to  this 
fungus  has  also  been  observed  on  the  older  leaves  of  spinach 
in  the  market. 

SaTJASH,  Cucurbita  Pepo. 

Downy  Mildew,  Peronoplasmopara  Cubensis  (B.  &  C.) 
Qint.  The  squash  is  a  host  not  before  reported  for  this  fungus 
in  Connecticut.  The  appearance  of  the  infected  leaves  was  so 
different  from  that  of  the  usual  hosts  that  the  writer  did  not 
recognize  the  trouble  at  the  time  of  collecting  it  but  mistook  it 
for  a  bacterial  leaf  spot.    The  leaves  were  thickly  covered  with 
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small  angular  brown  spots  which  were  more  conspicuous  on  the 
upper  than  on  the  lower  side  and  much  smaller  than  those 
ordinarily  seen  on  the  musk  melons  and  cucumbers.  There  was 
no  evident  growth  of  the  fungus  and  the  microscopic  examina- 
tion revealed  the  presence  of  only  a  few  conidiophores.  The 
spores,  apparently,  averaged  smaller  than  on  some  of  the  other 
hosts. 

STEAWBEBBT,  Fragaria  sp. 

Leaf  Scorch.    About  the  last  of  June,  1905,  Dr.  Britton  and 
the  writer  visited  Mansfield  Bros.*  farm  at  West   Hartford 
to  determine  the  cause  of  an  unusual  trouble  of  their  strawberry 
plants.    Many  of  these  were  drying  up  and  dying.    The  older 
plants  suffered  more  than  the  younger  and  the  older  leaves 
before  the  newer  leaves  on  the  same  plant.    The  leaves  turned 
purplish  and  then  gradually  dried  up  and  died.    No  sign  of 
insect  or  fungous  work  was  visible  on  them  and  an  examinadoa 
of  the  roots  and  crowns  gave  no  indication  of  any  special  pest 
as  the  cause  of  the  injury.    The  plants  suffered  most  where 
the  matted  row  method  of  culture  was  used.    As  the  early  sum- 
mer had  been  unusually  dry,  the  writer  finally  came  to  the 
conclusion  that  this  was  largely  responsible  for  the  trwiNe, 
though  this  injury  did  not  show  prominently  until  the  very 
dry  weather  was  past.    Possibly  the  trouble  was  aggravated  by 
winter  injury  of  the  roots  and  the  method  of  culture,  which 
was  not  so  well  adapted  to  dry  weather. 

Powdery  Mildew,  Sphaerotheca  Humuli  (D.  C.)  Burr. 
Plate  XVIII,  b.  This  mildew  had  not  been  collected  in  the 
state  until  last  June,  when  Dr.  Britton  found,  at  Poquonock,  a 
few  infected  plants  in  a  field  near  a  manure  pile.  It  is  a  trouUe, 
however,  that  is  rarely  reported  injurious  to  the  strawberries. 
The  leaves  become  covered  on  either  surface,  but  showing  most 
conspicuously  on  the  upper,  with  a  mealy  white  growth  of  ft« 
fungus.  This  is  the  conidial  or  summer  stage  and  the  winter 
spore  stage  is  rarely  formed  on  this  host. 

TOBACCO,  Nicotiana  Tabacum. 

Dampening  off,  f  ScleroHnia  sp.  Plate  XIX,  a-b.  Several 
seed-bed  troubles  of  tobacco  have  been  described  by  Selby  in  » 
recent  bulletin,  No.  156,  of  the  Ohio  Experiment  Station,  bat 
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apparently  the  one  mentioned  here  is  different  from  any 
described  by  him.  In  appearance,  Plate  XIX,  b,  the  injured 
plants  were  very  similar  to  those  figured  by  Selby  for  a  bed-rot 
injury  caused  by  a  Rhizoctonia  fungus,  but  examination  of  the 
specimens  received  here  did  not  reveal  the  presence  of  this 
fungus.  The  disease  showed  on  the  young  plants  at  the  base 
of  the  stem  as  a  conspicuous  dead  area  or  a  complete  girdle. 
Often  the  injury  was  so  severe  as  to  cause  the  death  of  the  plant. 
When  placed  in  a  moist  chamber  the  infected  plants  produced 
a  growth  of  a  sterile  white  fungus  at  the  injured  part.  Plate 
XIX,  a,  shows  cultures  of  this  fungus  growing  on  potato  agar. 
These  cultures  never  produced  any  spores  but  instead  formed 
the  numerous  small  sclerotia  similar  to  some  of  those  described 
by  Smith  for  the  Sclerotinia  drop  fungus  of  lettuce,  which  is 
also  a  soil  fungus. 

Mr.  W.  E.  Frost  of  Bridgewater,  who  sent  the  diseased 
tobacco  plants,  wrote  in  part  as  follows:  "Is  there  anything 
that  can  be  done  to  stop  the  rotting  of  tobacco  plants  in  the  seed 
beds  ?  Where  they  rotted  last  year  they  are  doing  so  this  year. 
Can  anything  be  done  so  that  it  will  not  appear  in  the  same  beds 
another  year?  Would  it  be  safe  to  set  plants  from  beds  where 
there  is  some  rot  if  the  plants  appear  all  right  when  taken  up  ?" 
Fungous  troubles  in  seed  beds  are  chiefly  due  to  two  conditions : 
first,  keeping  the  plants  too  moist  by  improper  watering,  insuf- 
ficient ventilation  or  crowding  the  plants  too  closely  together; 
second,  fertilizing  with  manure  or  using  the  same  soil  in  the 
beds  year  after  year,  thereby  establishing  in  these  special  injuri- 
ous soil  fungi.  When  the  trouble  is  of  the  second  sort,  as  in 
the  present  case,  the  soil  should  be  changed  or  new  beds  made 
and  where  feasible  only  artificial  fertilizers  should  be  used. 
Applications  of  lime  and  sulphur  to  infected  soil  possibly  in 
some  cases  may  prove  of  benefit.  In  answer  to  the  last  question 
asked  by  Mr.  Frost,  it  may  be  stated  that  the  writer  set  out 
some  of  the  least  diseased  plants  received  and  these  did  not 
develop  the  trouble  any  further  and  did  fairly  well  during  the 
whole  season.  There  are  some  diseases,  however,  contracted 
in  the  seed  beds,  as  the  wilt  of  tgg  plants,  where  the  infected 
individuals  do  poorly  the  whole  season. 
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DOWNY    MILDEW,    Phytophthora   Phaseoli    Thaxt.,     OF 

LIMA    BEANS. 

In  the  Botanical  Gazette  (i8)  and  the  Annual  Report  of  this 
Station  ( 19)  for  1889,  Professor  Thaxter,  then  botanist  of  the 
Station,  recorded  the  discovery  of  the  Lima  bean  mildew,  \^hich 
he   found   doing  damage  in   Connecticut.     Besides   giving  a 
general    and    scientific    description    of    the    ftmgus,    Thaxter 
described  and  illustrated  in  detail  the  parasitic,  or  summer  stage, 
but  he  was  not  successful  in  discovering  the  oospores,  or  ivinter 
stage.     His    successor,    Dr.    Sturgis,    also   in   the    Botanical 
Gazette  (16)  and  the  Reports  of  the  Station  (15,  17)  added  to 
our  knowledge  of  the  fungus  by  describing  its  methods  of 
infection,  especially  that  accomplished  by  the  aid  of  insects,  and 
recorded  successful  spraying  experiments.    He,  too,  failed  to 
find  the  oospores,  though  special  search  was  made  for  them. 
The  writer  adds,  in  this  paper,  his  contribution  to  the  knowledge 
of  the  fungus  in  a  description  of  the  missing  oospores  and  of 
artificial  cultural  experiments.     Practically  all  that  is  known 
of  the  mildew,  except  its  limited  distribution,  has  resulted  from 
the  work  of  the  botanists  of  this  Station.     It  is  fitting,  there- 
fore, that  a  detailed  account  of  the   fungus,  its   injury  and 
methods  of  prevention,  be  given  in  this  place. 

PARASITIC,  OR  SUMMER  STAGE. 

Relationships.  The  Lima  bean  mildew  belongs  to  the  small 
genus,  Phytophthora,  which  is  especially  characterized  among 
the  downy  mildews  by  the  nodular  swellings  on  the  conidio- 
phores  (spore-bearing  threads)  that  mark  the  position  of  the 
successively  developed  spores.  The  genus  includes  serious 
parasitic  pests,  the  most  conspicuous  of  which  is  the  downy 
mildew,  or  blight,  of  potato.  This  is  the  only  other  species 
that  occurs  in  Connecticut.  Another  species,  found  in  the  East 
Indies,  has  tobacco  for  its  host,  and  a  fourth  is  injurious  to 
seedlings  of  beech,  Coniferae,  etc.  One  or  two  other 
species  have  been  described  recently.  Apparently  the  mildew 
of  Lima  beans  is  most  closely  related  botanically  to  the  species 
that  occurs  on  tobacco. 

Distribution.  Thaxter  first  found  the  Lima  bean  mildew  in 
September  of  1889  ^tt  Hamden,  Conn.,  near  New  Haven,  where 
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it  had  been  injurious  at  least  two  years  before  his  discovery. 
In  the  Report  for  1890  (20)  he  writes :  "This  mildew  (Phyto- 
phthora  Phaseoli)  described  and  figured  in  last  year's  report, 
has  been  again  destructive  this  year  and  has  made  its  appear- 
ance in  a  number  of  new  localities  in  the  neighborhood  of  New 
Haven.  So  far  as  ascertained  it  extends  from  New  Haven  to 
Hartford  and  west  to  South  Norwalk,  but  has  not  yet  been 
discovered  outside  of  Connecticut."  So  far  as  recorded,  Stur- 
g^s'  work  and  observations  on  the  fungus  were  in  the  vicinity 
of  New  Haven  (East  Haven,  Westville,  etc.).  The  writer's 
exp'erience,  too,  has  been  limited  to  this  vicinity,  though  com- 
plaint of  it  has  been  received  from  Green's  Farms.  Probably 
the  fungus  has  appeared  in  Connecticut  (in  a  more  or  less 
conspicuous  way)  each  year  since  its  discovery.  Thaxter  col- 
lected specimens  in  1889  and  1890.  Sturgis  records  it  as  being 
injurious  "for  some  years"  in  1893  but  failed  to  find  it  that 
year  in  localities  where  it  had  always  been  abundant;  he  also 
records  it  for  the  years  1897  and  1898  and  states  it  was  prevalent 
for  two  or  three  years  previous.  Rorer  collected  specimens  in 
1901  and  the  writer  made  collections  in  1902,  1903  and  1905. 

Outside  of  Connecticut  the  fungus  was  first  reported  in  New 
Jersey  by  Halsted  (4)  in  1897,  and  he  has  found  it  several 
times  since  in  the  same  state.  It  Was  also  reported  about  this 
time  by  Speschnew  (13)  from  Tiflis,  Russia,  and  has  been  found 
by  other  Russian  botanists.  Smith  (12)  states  it  was  injurious 
in  1903  in  Delaware.  So  far  as  the  writer  has  learned,  these 
are  the  only  published  records  of  distribution.  Thinking  that 
possibly  it  had  been  noticed  but  not  reported  in  other  of  our 
eastern  states,  where  the  chances  for  its  introduction  and  devel- 
opment seemed  favorable,  information  on  this  point  was  asked 
of  the  Division  of  Vegetable  Pathology  and  Physiology  of  the 
U.  S.  Department  of  Agriculture  and  of  the  Experiment  Station 
botanists  of  fourteen  states,  chiefly  those  bordering  on  the  Atlan- 
tic coast.  Letters  received  from  these  showed  that  the  mildew 
had  not  been  observed  in  any  other  states  than  those  mentioned 
except  in  two  cases.  Mr.  Stewart,  of  the  Geneva  Station, 
N.  Y.,  reports  the  receipt  of  specimens  from  Long  Island  once 
each  in  1904  and  1905,  and  Mr.  Woods,  of  the  Division  of  Vege- 
table Pathology  and  Physiology  at  Washington,  states  that  the 
fungus  was  very  injurious  in  Frederick  county,  Maryland,  in 

1905- 
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Injury  to  host  So  far  as  reported,  only  the  Lima  bean, 
Phaseolus  lunatus,  is  subject  to  the  attacks  of  this  mildew. .  TTic 
writer  has  seen  it  on  both  the  pole  and  dwarf  varieties,  though 
rarely  on  the  latter.  The  dwarf  varieties  are  not  usually  grown 
on  a  commercial  scale  in  Connecticut  and  probably  do  not  pre- 
sent so  favorable  conditions,  as  regards  moisture,  for  the  sprezid 
of  the  fungus,  though  Sturgis  has  reported  a  case  where  they 
were  severely  injured.  The  pods  are  the  parts  of  the  host  most 
subject  to  attack,  but  the  fungus  also  occurs  to  a  limited  extent 
on  the  young  leaves,  vines  and  flowers. 

The  growth  of  the  fungus  on  the  pods,  Plate  XXII,  a-b,  is 
often  very  conspicuous,  forming  a  dense  pure  white  felt  of  the 
conidiophores  in  irregular  patches,  or  sometimes  spreading  over 
the  entire  surface,  on  one  or  both  sides.    Both  Thaxter  and 
Sturgis  have  noted  that  the  mildew  often  at  first  is  present  only 
on  one  side  of  a  pod,  and  the  latter  states  that  this  is  usually 
the  side  furthest  from  the  vine  and  least  protected  by  the 
leaves.    The  injury  to  the  pod  generally  shows  but  little  beyond 
the  area  covered  by  the  f  imgus,  though  the  green  of  the  healthy 
tissue  may  be  separated  from  the  diseased  by  a  more  or  less 
distinct  purplish  border.    As  a  pod  becomes  more  and  more 
severely  injured  it  wilts  and  gradually  dies,  shriveling  up  in 
the  irregular  form  shown  in"  the  illustration.   The  fungus  event- 
ually penetrates  into  the  interior  of  the  pod,  causing  the  tissues 
to  become  sunken,  and  the  mycelium  may  enter  the  seeds.    Many 
pods  are  attacked  so  vigorously  in  their  infancy  that  they  arc 
killed  outright  and  others  are  injured  so  they  never  mature. 
The  injury  to  the  large  pods  varies  with  the  abundance  of  the 
ftmgus,  but  even  when  not  preventing  maturity  of  the  seeds  it 
may  still  aflfect  their  market  value  by  injuring  their  appearance. 
The  mildew  opens  the  way  for  further  injury  to  the  pods  and 
seeds  by  other  fungi,  so  that  quickly  following  its  prime  devel- 
opment  there   appear   such    fungi   as   Fusarium,    Altemaria, 
Cladosporium,  etc.    The  growths  of  these  eventually  discolor 
the  pure  white  of  the  mildew. 

The  attack  of  the  fungus  on  the  flowers  is  not  usually  very 
conspicuous,  though  it  is  through  insect  visitation  to  these,  as 
shown  by  Sturgis,  that  the  infection  of  the  young  pods  often 
takes  place.  So,  too,  the  leaves,  petioles  and  vines  are  gen- 
erally  not  much   injured   and   apparently   are   infected  only 
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in  their  young  state.  The  infected  leaves  often  show  an 
irregular  injury  of  the  tissues  with  more  or  less  of  a  purplish 
discoloration,  especially  on  the  veins,  and  there  is  no  very  evident 
growth  of  the  fungus  showing  on  them.    See  Plate  XXI,  b. 

Financial  loss.  In  this  state  a  few  Lima  beans  are  usually 
grown  by  each  farmer  for  home  consumption  and  most  garden- 
ers grow  the  pole  varieties  in  quantities  for  the  market.  They 
are  probably  raised  most  extensively  around  New  Haven,  though 
each  large  city  has  more  or  less  grown  in  its  vicinity.  The 
largest  grower  in  the  state,  A.  N.  Famham  of  Westville,  often 
plants  twelve  or  more  acres  and  sometimes  most  of  these  are 
in  a  single  large  field.  The  financial  loss  due  to  injury  by  the 
mildew  comes  chiefly  on  the  market  gardeners  and  is  greatest 
in  those  localities  where  the  beans  are  g^own  extensively. 
Thaxter's  statement,  based  on  his  observations  at  Hamden,  that 
the  mildew  "bids  fair  to  become  the  most  serious  obstacle  yet 
encountered  in  the  cultivation  of  this  vegetable,"  especially  in 
the  Atlantic  seaboard  states,  was  not  exaggerated.  Sturgis 
•wrote  that  "during  the  summer  of  1897  the  conditions  were 
such  that  in  many  places  the  effects  of  the  fungus  have  been 
most  disastrous."  In  1898,  in  a  number  of  counts  in  a  certain 
field,  he  found  that  the  percentage  of  pods  attacked  by  the  mil- 
dew varied  from  36  to  53  per  cent,  of  the  total  number  pro- 
duced during  the  season.  The  writer's  observations  on  the 
disease  began  in  1902,  when  the  fungus  did  considerable  dam- 
age, especially  in  the  lower,  more  moist  places  in  the  fields. 
During  the  next  two  years  there  was  comparatively  little  injury, 
but  in  1905  the  loss  caused  by  it  was  the  greatest  since  1897. 
In  one  of  the  largest  fields  in  the  state,  the  grower  estimated 
that  the  yield  was  cut  down  about  one-third  by  this  pest. 

Halsted  (4)  states  that  the  mildew  was  so  serious  in  New 
Jersey  in  1897  that  "few  or  no  pods  were  picked  from  some 
of  the  fields."  He  also  reports  numerous  complaints  of  it  in 
that  state  in  1902.  Smith  (12)  records  the  mildew  as  injuri- 
ous in  Delaware  in  1903 ;  and  Woods  in  a  letter  to  the  writer 
states  that,  in  Frederick  county,  Maryland,  in  1905,  "it  is  said 
to  have  destroyed  from  25  to  90  per  cent,  of  the  crop." 

Relation  to  weather.  The  prevalence  of  most  parasitic  fungi 
is  largely  influenced  by  the  character  of  the  weather,  particu- 
larly in  regard  to  moisture.    This  is  especially  true  of  the 
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downy  mildews.  An  abundance  of  rainy  or  cloudy  weather  at 
certain  periods  of  the  year  determine  whether  or  not  these 
troubles  will  be  injurious.  July,  August,  and  to  a  less  degree 
September,  are  the  months  in  which  unusual  moisture  develops 
the  downy  mildew  of  the  Lima  bean,  just  as  it  does  the  downy 
mildew,  or  blight,  of  the  potato.  So  far  as  yet  ascertained,  the 
middle  of  July  is  the  earliest  that  the  Lima  bean  mildew  has 
been  found  in  this  state  and  frequently  it  does  not  appear 
until  the  middle  of  August.  After  its  appearance  it  can  be 
found  more  or  less  abundant,  according  to  the  weather,  up  to 
the  time  the  vines  die.  Halsted  (6)  notes  the  fungus  as  late 
as  October  24  on  g^een  pods,  after  the  leaves  had  been  killed  by 
frost,  and  the  past  year  the  writer  collected  it  in  several  fields 
on  October  4  under  the  same  conditions.  Sturgis  reports,  how- 
ever, that  in  1897  "for  some  reason  not  wholly  clear,  perhaps 
because  of  lessened  insect  activity,  the  mildew  ceased  spreading 
about  September  loth." 

From  the  published  data  it  seems  quite  certain  that  trouble 
from  the  mildew  may  generally  be  expected  in  very  moist  years. 
Halsted  (5),  writing  on  this  point,  says:  "The  year  1897  had 
its  counterpart  in  that  of  1889.  During  the  past  ten  years  there 
have  been  in  the  Eastern  States  two  Julys  noted  for  their 
excess  of  rainfall  (1889  and  1897).  ...  In  connection 
with  what  has  been  said  above  concerning  the  influence  of 
copious  rainfall  upon  the  unusual  development  of  the  potato 
rot,  it  is  in  order  to  report  that  another  member  of  the  genus 
Phytophthora  [the  Lima  bean  mildew]  has  been  complained  of 
bitterly  during  the  season  of  1897.  .  .  Particular  empha- 
sis is  placed  upon  the  date  of  the  discovery  [1889]  ^tnd  the  fact 
that  it  was  very  abundant  at  the  time  it  was  taken,  because 
that  was  the  year  in  which  the  three  months  of  July,  August 
and  September  gave  a  total  rainfall  of  27.33  inches  for  New 
Jersey  and  presumably  as  wet  in  Connecticut;  which  is  9.54 
inches  more  than  the  average  of  those  three  months  for  the 
past  ten  years."  Besides  in  1889  and  1897,  the  mildew  was 
unusually  abundant  in  1902,  which  year  was  characterized  bj 
cold  damp  weather  in  July  and  August,  and  again  in  1905,  which 
though  dry  previous  to  the  middle  of  August  was  rather 
moist  the  remainder  of  the  month  and  during  the  first  part  of 
September. 


:1 
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The  middle  Atlantic  seaboard  states  apparently  offer  the 
best  conditions  for  the  development  of  the  fungus,  and  as  it  has 
spread  into  most  of  these,  there  may  be  expected  increasing 
trouble  from  the  pest  in  their  market  garden  districts  in  years 
with  very  moist  weather  during  July  or  August.  Not  many 
Lima  beans  are  grown  in  New  England  north  of  Connecticut. 
In  the  drier  middle  and  western  states  less  injury  may  be 
expected  should  the  fungus  become  introduced,  except  possibly 
in  localities  affected,  as  to  moisture,  by  the  Great  Lakes. 

Methods  of  distribution.  The  means  by  which  the  fungus 
spreads  over  the  vines  after  it  once  gets  started  in  a  field  and 
presumably  by  which  it  is  carried  to  some  extent  from  one  field 
to  another,  have  been  discussed  somewhat  in  detail  by  Sturgis. 
He  found  that  both  insects  and  wind  were  important  agents 
in  its  distribution.  Rains  also  aid  greatly  by  washing  the 
spores  from  the  infected  parts  over  the  same  plant. 

Concerning  insects  as  agents  of  distribution,  we  quote  from 
Sturgis  (15)  as  follows: 

"The  occurrence  of  the  mildew  on  the  pods  at  a  very  early  stage  of 
their  growth,  led  to  the  supposition  that  insects  were  responsible  in  a 
measure  for  the  spread  of  the  fungus.  Examination  of  the  flowers 
served  to  confirm  this  supposition,  and  a  few  words  regarding  the  struc- 
ture of  the  bean  flower  will  explain  how  infection  takes  place.  The 
conspicuous  portions  of  the  bean  flower  consist  of  an  upright  petal  known 
as  the  standard;  two  narrower  petals,  distinct,  projecting  forward  below 
the  standard  and  known  as  the  wings;  and  two  petals  in  the  form  of 
a  dosed,  spirally  coiled  tube  occupying  a  position  between  the  standard 
and  the  wings,  and  called  the  keel.  (Fig.  8,*)  At  the  base  of  the 
keel  is  the  ovary  or  young  pod  surrounded  by  the  stamens  and  prolonged 
upwards  into  the  style.  The  long  stamens  and  style  are  completely 
enclosed  in  and  protected  by  the  keel.  Under  such  conditions  cross- 
fertilization  would  seem  to  be  impossible,  especially  as  the  pollen  is 
shed  abundantly  from  the  anthers  which  are  borne  upon  the  stamens  in 
close  proximity  to  the  upper  portion  of  the  style,  and  neither  the  stigma 
nor  the  anthers  appear  beyond  the  end  of  the  tube  in  which  they  are 
enclosed.  But  the  wings  form  a  convenient  resting  place  for  visiting 
bees  in  search  of  nectar,  and  in  case  a  bee  lights  upon  them  his  weight 
deflects  them  and  at  the  same  time  draws  the  keel  down  and  backward, 
thus  causing  the  stigma  and  the  hairy  portion  of  the  style  covered  with 
pollen  to  protrude  from  the  mouth  of  the  tube.  (Figs.  8,*'*)  As  the 
'insect  plunges  his  head  into  the  flower,  the  stigma  and  pollen-laden 
style  come  into  contact  with  his  abdomen  and  cross-fertilization  is 
assured  by  subsequent  visits  to  other  flowers.    But  fungous  infection  is 
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assured  with  hardly  less  certainty,  provided  the  bee  has  pr«viouslj  had 
contact  with  the  spores  of  the  fungus.  In  that  case  we  should  expea 
to  find  the  first  attack  of  the  fungus  at  the  two  points  where  the  bee, 
in  his  search  for  nectar,  touched  the  more  moist  and  delicate  tissues  of 
the  flower;  viz.  on  the  style  and  at  the  base  of  the  ovary  or  pod  A 
large    number   of    flowers    was    examined    and    this    supposition  wu 


Fig.  S.  Showing  details  of  bean  blossom  wirh  reference  to  infection  '"li 
mildew  by  bees.  i.  Parts  of  blossom:  a.  slandard,  b.  keel,  c.  wings,  i- 
Showing  how  ihe  weight  o(  a  bee  alighting  on  the  wings  causes  prointfinD 
of  style,  d.  3.  An  enlarged  keel  in  cross-section,  showing  enclosed  pi^l 
with  young  ovary  or  pod  at  its  base,  e.  4.  Pistil  showing  growths  o(  nil- 
dew  (f.)  at  base  and  apex  of  the  young  pod  resulling  from  spore  inoculation 'T 
bee  visitation  during  blossoming  period,     (t-3  after  Gray;  3-4  after Sniriis-) 

Strikingly  confirmed.  The  mildew  was  found  in  many  of  the  6ovtn- 
and  in  every  case  it  occurred  on  the  spots  above  mentioned  and  ao'^ 
else.  (Fig.  8,')  It  seems  certain,  therefore,  that  the  spread  of  tto 
mildew  is  largely  due  to  the  agency  of  insects,  particularly  of  bees,  »nd 
this  view  is  further  confirmed  by  the  fact  that  in  the  case  of  young  P"" 
the  mildew  almost  always  appears  first  at  the  base  or  tip  and  very  n'oJ 
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The  influence  of  wind  on  the  distribution  of  tiie  fungus  in 
a  held  is  shown  by  the  following  account,  also  quoted  from 
Sturgis : 

The  Lima  beans  on  the 
Station  grounds  are  on  high  k 

land  composed  of  a  light 
sand^  soil,  and  have  never 
been  affected  with  mildew. 
The  rows  run  east  and  west 
Directly  south  of  them  at  a 
distance  of  about  one  hun- 
dred feet,  but  separated  from 
them  by  a  pile  of  lumber  and 
a  few  trees,  are  two  rows  of 
bush  Limas  running  north 
and  south.  On  August  14th, 
when  the  mildew  had  been 
abundant  in  the  neighbor- 
hood for  a  month  or  more, 
the  Station  vines  were  exam- 
ined and  found  to  be  entirely 
free  from  the  fungus.  A 
few  mildewed  pods  were 
broi^ht  from  a  distance,  and 
the  spores  from  one  of  them 
were  rubbed  and  dusted  on 
the  surface  of  a  sound  and 
nearly  ripe  pod  at  the  east 
end  of  each  row  of  the  pole 
Limas.  Within  a  few  days 
the  mildew  made  its  appear- 
ance on  the  infected  pods, 
and  from  this  point  of  van- 
tage, the  prevailing  winds  at 
the  time  being  from  the 
northeast  and  north,  it  swept 
down  both  rows  and  in  two 
weeks  the  whole  patch  was 
completely  mildewed.  The 
spores  had  also  been  carried 
over  a  distance  of  one  hun- 
dred feet  to  the  bush  Limas, 
and  the  mildew,  b^inning 
at  the  north  end  of  the  rows, 
that  is,  at  the  point  nearest 
to  the  pole  beans,  spread 
rapidly  down  the  rows.     It 
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is  evident  then,  that  spores  placed  upon  the  surface  of  a  sound  Lima  bean 
pod  were  enabled  to  start  the  disease,  which  thereupon  spread  with 
great  rapidity  in  the  direction  of  the  prevailing  wind." 

Microscopic  structure.  Having  considered  the  more  general 
character  of  the  fungus  and  its  environmental  factors,  let  us 
proceed  to  a  study  of  its  minute  structure  as  revealed  by  the 
microscope.  For  a  preliminary  account  we  can  do  no  better 
than  to  give  Thaxter's  (19)  description: 

"Examination   of   a   section  of   the   diseased  tissue  shows   it  to  be 
penetrated  by  the  irregular  branching  hyphse  of  the  fungus  [mycelium] 
which  run  between  the  cells  and,  collecting  in  the  air  spaces  beneath 
the  breathing  pores,  push  out  through  them  into  the  air  (Fig.  9,*)  in 
such  numbers  that  the  latter  are  completely  obliterated    These  hyphx 
(Fig.  9,"),  just  at  their  point  of  exit  from  the  breathing  pores,  are 
usually  slightly  swollen  and  give  rise  to  one  or  more  branches  [cowU- 
ophores]  which  grow  almost  vertically  into  the  air,  and,  taken  together, 
produce  the  white  woolly  appearance  already  mentioned  as  characteristic 
of  the  disease.    These  vertical  branches  may  themselves  be  once  didio- 
tomously  branched,  that  is  give  rise  to  two  branches,  forming  a  more 
or  less  symmetrical  fork;    while  at  their  tips  they  swell  out  into  the 
large,  terminal,  oval  conidial  spores  represented  in  the  B^^re.    A  peco- 
liarity  of  the  genus  Phytophthora  consists  in  the  fact  that  after  a  spore 
has  been  produced  at  the  apex  of  a  hypha,  the  hypha  continues  to  grow 
at  the  point  where  the  spore  is  attached,  pushing  it  to  one  side  if  ^ 
has  not  already  fallen  off,  and  soon  swelling  into  another  spore.  This 
may  be  repeated  several  times,  the  points  where  spores  have  been  p^^ 
viously  formed  being  marked  by  successive  vesicular  swellings   (Fig- 

9,"^)." 

The  mycelium  is  similar  to  that  usually  formed  by  the  downy 
mildews.  Its  hyaline  threads,  Plate  XX,  1-6,  are  more  or  less 
branched,  are  occasionally  somewhat  irr^^lar  in  shape  and 
have  a  comparatively  thin  cell  wall  which  on  staining  with  chlo- 
roiodide  of  zinc  shows  the  presence  of  cellulose.  They  are 
chiefly  5-7/*  or  occasionally  even  9/*  in  diameter.  The  contents 
at  first  completely  fill  the  threads  and  consist  of  a  very  homo- 
geneous protoplasm,  or  this  may  also  contain  nimierous  oil 
globules  of  varying  size.  As  the  threads  advance  in  their 
growth  they  often  become  empty  in  their  older  parts  and  also 
rarely  develop  septa  with  the  recession  of  the  protoplasm.  The 
writer  has  not  studied  the  special  haustorial  branches  that  push 
directly  into  the  cells  in  search  for  food,  and  Thaxter  simply 
states  that  the  mycelial  hyphae  rarely  penetrate  the  cells  of  the 
host  by  irregular  haustoria. 
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The  conidiophores  of  this  mildew  are  much  longer  than  those 
produced  by  the  potato  mildew.  In  the  figures  shown  here 
from  Thaxter,  Fig.  9,  *•'  *®'  the  young  conidiophores  have  not 
reached  their  full  length.  In  fact  they  usually  become  so  long 
and  lax  that  they  form  an  interwoven  mat  rather  than  erect 
distinct  threads.  They  also  differ  from  the  conidiophores  of 
the  potato  mildew  (which  give  off  two  to  several  simple 
branches  along  the  apical  third  of  their  length)  in  that  they  are 
simple  or  more  rarely  dichotomously  branched,  usually  near 
their  base.  Some  conidiophores  were  found  having  over  a 
dozen  swollen  nodes,  thus  indicating  the  formation  of  as  many 
spores,  but  usually  they  have  less  than  half  a  dozen,  which  may 
be  scattered  or  grouped  toward  the  terminal  end.  Occasionally 
it  is  difficult  to  detect  any  nodal  swellings  on  a  thread.  From 
these  statements  it  is  seen  that  the  conidiophores  are  not  so 
differentiated  into  spore-bearing  organs  as  in  the  potato  mil- 
dew. For  this  reason  it  is  hard  to  tell  whether  the  white 
matted  growth  that  covers  the  exterior  of  the  pods  is  com- 
posed entirely  of  conidiophores  or  partly  of  mycelium  from 
which  the  conidiophores  develop.  The  latter,  however,  are 
often  found  growing  directly  from  the  stomates  in  clusters 
which  sometimes  contain  a  dozen  individuals  but  more  fre- 
quently about  half  that  many.  Thaxter  does  not  give  the  length 
of  the  conidiophores  and  it  is  difficult  in  the  old  matted  growths 
to  separate  out  single  ones  for  measurements.  Specimens  were 
measured  that  varied  from  300  to  475/*  but  these  were  pro- 
bably not  extreme  lengths.  In  an  examination  of  artificial 
cultures,  one  fruiting  thread  that  was  traced  measured  over 
I200fi  in  length.  The  diameter  of  the  conidiophores  is  usually 
about  5  or  6/a,  rarely  8.5/1*,  at  their  lower  end,  and  they  taper 
to  about  2.5  or  3ft  at  the  apical  extremity.  The  swollen  nodes 
generally  vary  from  4  to  6/*  in  width.  At  first  the  conidi- 
ophores are  filled  with  protoplasm,  but  as  spore  production  pro- 
ceeds their  contents  are  limited  to  the  distal  end  and  finally  they 
may  become  entirely  empty.  Their  walls  are  thicker  than  those 
of  the  mycelial  threads  and  give  a  stronger  reaction  in  the  test 
for  cellulose,  as  do  also  the  spore  walls.  Very  rarely  septa 
are  seen  in  the  empty  conidiophores. 

The  conidiaj  or  spores,  of  the  Lima  bean  mildew.  Fig.  9,  *••  **• 
are  similar  to  those  of  the  potato  mildew,  but  larger.    The 
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Spores  of  the  latter  vary  from  17  to  35/*  in  length  by  11  to 
2 Oft  in  width,  while  those  of  the  Lima  bean  mildew  are  chiefly 
28  to  42 fjL]  in  length  by  17  to  2yfjL  in  width,  and  Thaxter  records 
some  even  50/1*  in  length.  They  are  hyaline,  elliptical  to 
chiefly  ovoid  in  shape  or  rarely  even  broadly  ovoid  to  subspher- 
ical.  The  papilla  of  dehiscence  is  very  evident  at  their  apical 
end,  and  when  shed  from  the  conidiophores  the  basal  end  is 
usually  marked  by  a  short  hyphal  plug  showing  the  point  of 
detachment.  Protoplasmic  contents  fill  the  spores  usually 
without  special  differentiation,  though  sometimes  at  germina- 
tion faint  areolations  appear. 

Germination  of  spores.  The  spores  do  not  germinate  readily 
unless  perfectly  fresh.  The  germination  of  such  spores  placed 
in  a  drop  of  water  in  a  Van  Tiegham  cell  takes  place  in  a  few- 
hours  and  can  be  easily  watched  under  the  microso^ 
Thaxter's  excellent  description  of  their  germination  is  as 
follows : 

"The  germination  takes  place  in  two  ways.  In  the  one  case  a  single 
hypha  of  germination  is  produced,  which  may  enter  the  host  plant 
directly  or  gfive  rise  to  another,  or  secondary  spore  like  itself  (Fig.ft**") 
which  germinates  in  its  turn  like  the  ordinary  conidia.  In  the  second 
case,  which  is  by  far  the  most  common,  the  content  of  the  spore  becomes 
very  faintly  lobular,  as  shown  in  Fig.  9,**  and  suddenly  and  rapidly 
begins  to  make  its  exit,  through  the  ruptured  apex  of  the  spore.  Fig.  9.  ** 
in  the  form  of  a  continuous  chain  of  spindle-shaped  bodies,  conststing 
of  naked  protoplasm;  the  orifice  alternately  expanding  and  contracting 
as  each  body  is,  as  it  were,  squeezed  out  by  the  pressure  from  withiiL 
In  some  cases  the  whole  content  of  the  spore  makes  its  exit  thus, 
the  chain  winding  itself  into  a  round  or  oval  mass  above  the  apex  of 
the  conidium  as  in  Fig.  9,"  Usually,  however,  the  chain  breaks  in  tiic 
course  of  its  discharge  and  almost  instantly  a  rapid  motion  begins,  at 
the  point  of  separation,  which  draws  the  spindle-shaped  bodies  suc- 
cessively apart  The  motion  is  due  to  a  slender  thread  or  cilium,  drawn 
out  by  the  pulling  apart  of  the  narrow  zone  connecting  two  adjacent 
bodies,  and  the  rapid  vibration  of  this  thread  gives  rise  to  the  motion 
just  mentioned.  The  spindle-shaped  bodies,  as  soon  as  they  are  free, 
move  irregularly  for  a  moment,  changing  their  shape  the  while,  till  they 
become  contracted,  the  two  extremities  being  drawn  together  on  one 
side  towards  a  small  clear  spot,  usually  present  in  bodies  of  this  nature, 
so  that  in  one  view  the  outline  is  slightly  crescent  or  bean-shaped 
(Fig.  9,  ■•).  After  or  during  this  change  of  shape  the  motion  of  the 
cilia  becomes  very  rapid,  and  the  bodies,  which  are  known  as  loSspores, 
dart  away  in  the  surrounding  water.  After  swarming  for  a  certain 
time,  usually  about  half  an  hour,  the  zoospores  come  to  rest,  assume  a 
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spherical  shape,  swell  considerably,  become  surrounded  by  a  thin  cell 
wall  and  very  soon  begin  to  germinate  (Fig.  9,*^)  by  giving  rise  to  a 
hypha  which  makes  its  way  into  the  tissues  of  the  host  plant,  thus 
infecting  it  with  the  disease.  The  whole  process,  owing  to  the  minute 
size  of  the  zoospores  which  are  less  than  to,'otju  of  an  inch  in  diameter, 
may  take  place  upon  the  moist  surface  of  a  leaf  or  other  portion 
of  the  host  plant,  the  thinnest  pellicle  of  water  being  sufficiently  deep 
for  them  to  swim  in.  The  usual  number  of  zoospores  formed  from 
spores  of  average  size  is  about  fifteen,  so  that  each  spore  may  give  rise 
to  fifteen  distinct  points  of  infection."  , 

Perpetuation  of  the  fungus.  The  zoospores  just  described 
are  very  short  lived,  lasting  so  far  as  known  but  a  few  hours. 
The  conidial  spores,  too,  are  of  a  temporary  nature,  retaining 
their  power  of  germination  but  a  comparatively  short  time  even 
under  favorable  conditions  and  in  dry  weather  perishing  in  a 
few  days  or  even  hours.  The  conidiophores  and  mycelium  are 
more  persistent,  but  as  the  Lima  bean  is  an  annual  it  is  impos- 
sible for  the  mycelium  to  live  over  the  winter  (except  in  the 
seeds)  as  a  dormant  parasite.  It  may  be  thought,  possibly, 
that  the  mycelium  survives  in  the  rubbish  of  the  diseased  beans 
and  in  the  spring  as  a  saprophyte  gives  rise  to  the  conidial 
spores.  This,  however,  is  contrary  to  the  known  habits  of  the 
downy  mildews  and  against  all  evidence  that  the  writer  can  find 
after  a  careful  examination  of  this  species.  Invariably  the 
Lima  bean  mildew  suffers  in  development  by  the  decay  of  the 
infected  pods  and  is  at  a  decided  disadvantage  in  competition 
with  bacteria  and  saprophytic  fungi  that  follow  in  its  wake. 
So  far  as  observed,  it  then  gradually  ceases  to  form  conidial 
spores  and  fails  entirely  to  spread  further,  at  least  in  this  spore 
stage.  If  the  mycelium  does  develop  as  a  saprophyte,  which 
we  doubt,  it  would  most  likely  produce  an  entirely  different  kind 
of  spores — ^the  oospores. 

Sturgis  made  some  observations  and  experiments  to  deter- 
mine if  the  mildew  survived  the  winter  in  the  refuse  of  a  mil- 
dewed crop  by  means  of  "resting  spores,  a  perennial  mycelium 
or  any  other  form."  In  his  search  through  such  material  that 
had  been  kept  out  doors  over  winter  he  failed  to  find  "any  trace 
of  a  vegetative  or  reproductive  body  which  could  be  even 
remotely  associated  with  the  Phytophthora  causing  the  mildew." 
Seeds  taken  from  this  refuse  and  planted  all  rotted  but  one. 
which  produced  a  perfectly  healthy  plant.   The  refuse  was  used 

19 
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as  a  mulch  on  ground  at  the  Experiment  Station  and  planted 
with  Lima  beans,  but  the  beans  came  up  through  the  mulch  with- 
out apparent  infection  and   remained   free   from  the   mildew 
until  near  the  close  of  the  season,  when  some  did  appear.     In 
judging  of  the  results  of  this  experiment  one  must  remember 
that  Sturgis  found  no  sign  of  oospores  in  the  refuse  he  used 
and  presumably  they  did  not  occur  in  it  abundantly  if  at  all. 
The  writer,  however,  has  found  them  recently  under  similar 
conditions  though  mostly  in  poor  shape  due  to  attack  of  other. 
fungi  on  them  before  they  were  matured.    It  must  be  taken 
into  account,  too,  that  the  mildew  did  appear  on  these  beans 
toward  the  end  of  the  season,  but  possibly  it  was  brought  in 
by  insects,  though  the  Experiment  Station  groimds  are  far  from 
any  other  place  where  Lima  beans  are  commonly  grown  and 
the  mildew  has  rarely  appeared  on  beans  planted  there.     Stur- 
gis   evidently    considered    the    experiment    largely    a    failure 
because    "diseased  plants"    were  not  produced  from  diseased 
seed  and  because  the  mildew  did  not  appear  out  of  season  and 
in  abundance  from  primary  infections. 

In  a  preceding  paragraph  it  was  stated  that  as  the  Lima 
bean  was  an  annual  plant  it  was  impossible  for  the  parasitic 
mycelium  to  be  carried  over  from  one  year  to  another  by  it 
except  in  the  seeds.  We  believe  this  is  sometimes  done  and 
in  the  report  of  the  Station  for  1903,  p.  308,  expressed  the 
belief  that  it  was  the  ordinary  way  the  fungus  perpetuated 
itself.  From  our  examinations  of  the  past  year  we  now  know 
positively  that  the  mycelium  does  often  penetrate  from  tiic 
pods  into  the  seeds.  If  the  pod  is  badly  diseased  the  seeds 
are  destroyed,  or  at  least  injured  so  they  will  not  germinate, 
by  this  and  other  fungi  that  follow  it.  There  are,  however, 
probably  all  gradations  between  seeds  destroyed  and  those  in 
which  the  mildew  barely  gains  entrance.  Experiments  made 
by  the  writer  go  to  show  that  diseased  seeds  that  germinate  do 
not  produce  "diseased  plants" ;  that  is,  the  mycelium  does  not 
pass  from  the  seed  into  the  young  plant  and  produce  a  con- 
spicuously injured  plant  from  which  the  fungus  is  eventually 
spread  by  conidial  spores  to  other  plants.  There  is  reason, 
however,  for  believing  tliat  the  dormant  mycelium  may  be 
carried  over  the  winter  in  the  seeds  (just  as  is  the  potato 
mildew  in  the  tubers)   and  that  on  the  living  tissue  of  the 
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seed  when  planted  it  may  form  a  few  of  its  conidial  spores  (as 
can  the  potato  mildew  on  the  cut  surface  of  the  seed  tuber)  or 
that  possibly  in  some  cases  a  delayed  production  of  the 
oospores  takes  place  in  the  cotyledons.  In  either  case  the 
writer  believes  that  the  primary  infection  of  the  plants  takes 
place  by  the  germination  of  the  conidial  spores  or  the  oospores 
into  zoospores  and  these  latter  infect  the  parts  of  th^  plant 
brought  into  contact  with  them  in  the  moist  earth.  That  the 
mycelium  is  sometimes  present  in  apparently  sound  seed  is 
shown  by  the  following  case,  in  which  nearly  matured  seeds 
were  taken  from  diseased  pods  in  the  fall  and  placed  in  a  damp 
chamber  on  moist  cotton.  These  seeds  were  taken  away  from 
the  diseased  part  of  the  pods  and  to  the  naked  eye  showed 
no  sign  of  disease  or  evidence  of  the  mildew.  Yet  in  less 
than  a  week  some  of  them  w6re  developing  abundance  of 
oospores  in  their  tissues  and  some  few  had  a  slight  conidial 
development  on  the  outside.  The  only  point  not  determined 
was  how  long  the  mycelium  would  have  lived  had  the  seeds 
been  dried  out;  or  in  other  words,  if  it  could  have  passed  the 
winter  in  them  and  then  have  gone  through  the  same  develop- 
ment when  they  were  planted  in  the  ground  in  the  spring. 

Mention  has  been  made  several  times  of  oospores.  Such 
spores  are  of  an  entirely  different  character  from  the  temporary 
conidial  spores.  They  are  thick-walled  and  are  usually  pro- 
duced by  the  mycelium  within  the  tissues  of  the  host.  They 
do  not,  as  a  rule,  germinate  when  formed  but  are  for  the  pur- 
pose of  carrying  ttfe  fungus  over  the  unfavorable  winter  period 
and  on  germinating  the  next  season  produce  the  primary  infec- 
tions of  their  hosts.  Oospores  are  characteristic  of  the  downy 
mildews,  but  until  discovered  recently  *y  the  writer  were  not 
known  for  the  Lima  bean  mildew.  Let  us  now  pass  to  a 
consideration  of  this  stage  of  the  fungus. 

OOSPORES,   OR   WINTER  STAGE. 

Where  and  when  found.  Although  Thaxter,  Sturgis  and 
the  writer  made  especial  search  for  the  oospores  they  escaped 
notice  until  September,  1905,  at  which  time  the  mildew  was 
unusually  abundant  in  the  region  of  New  Haven.  There  may 
be  two  reasons  why  the  oospores  were  not  found  before; 
namely,   either  they  did  not  occur  commonly  or  they  were 
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not  looked  for  at  the  proper  place  and  time.    The  latter  reason 
more  likely  explains  the  failures  to  find  them.    Judging  from 
the  experience  of  the  past  year,  the  oospores  should  be  looked 
for  toward  the  end  of  the  season  and  in  the  seeds  of  the  pods 
badly  infected  with  the  mildew.    Sturgis  searched  especially 
for  them  in  the  pods  and  the  decaying  rubbish.     The  writer 
also  looked  for  them  chiefly  in  these  places  and  in  fact  actually 
collected  pods  in  1902  which  a  recent  examination  shows  had 
immature  oospores  in  the  seeds  that  escaped  detection.    Not 
all  of  the  seeds  from  infected  pods  contain  oospores  and  there 
is  no  sure  way  of  determining  whether  they  are  present  or  not 
except  by  microscopical  examination.     Often  after  the  myct- 
lium  of  the  downy  mildew  penetrates  from  the  pods  into  the 
seeds,  the  mycelia  of  other   fungi,   especially   that  of  Fusa- 
rium,  develop  so  abundantly  as  to  seriously  interfere  with  the 
further   growth   of   the   Phytophthora.     Frequently,  too,  the 
mycelia  of  these  other  fungi  form  the  more  conspicuous  growth 
both  outside  and  inside  of  the  seeds.     Plate  XXI,  a,  shows  in  the 
lower  row  several  dried  seeds,  containing  oospores,  that  were 
taken  from  badly  mildewed  pods.     So  far  the  oospores  have 
been  found  in  the  seed  coats  and  cotyledons  of  the  seeds  and 
to  a  limited  extent  in  the  tissues  of  the  pods,  but  not  in  the 
leaves  or  the  stems. 

If  the  oospores  generally  occur  only  in  those  seasons  when 
the  mildew  is  unusually  abimdant,  it  has  occurred  to  the  writer 
that  this  might  be  explained  on  the  supposition  that  there  exist 
two  mycelial  strains  of  the  fungus,  possibly  sexual  in  nature, 
and  that  the  production  of  oospores  can  only  result  when  tfiese 
strains  occur  together  on  the  same  pods.  Naturally  a  season 
very  favorable  for  the  spread  of  the  ftmgus  would  multiply 
the  chances  of  these  occurring  together.  This  idea  of  dis- 
tinct mycelial  strains  is  discussed  further  in  this  report  in  the 
following  article  dealing  with  the  potato  downy  mildew,  where 
are  given  the  writer's  reasons  for  believing  that  such  strains 
may  exist  among  the  downy  mildews,  as  has  recently  been 
demonstrated  for  the  related  family  of  the  Mucoraceae. 

Description  of  oogonia,  etc.  The  downy  mildews,  or  the 
Peronosporeae  as  they  are  called  scientifically,  have  a  character- 
istic oosporic  stage  which  has  been  observed  for  many  of 
the  species  and  is  supposed  to  exist  for  all.     One  of  the  chief 
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functions  of  these  spores  is  to  carry  the  fungus  over  the 
unfavorable  winter  period.  The  oospores  differ  essentially  in 
structure  from  the  temporary  conidial  spores  in*  that,  as  resting 
spores,  they  have  thick  walls,  and  are  formed  singly  inside 
a  special  envelope  called  the  oogonium,  and  further  differ  from 
them  in  origin  in  that  they  are  the  result  of  the  conjugation 
of  differentiated  sexual  branches  of  the  mycelium  developing 
usually  within  the  tissues  of  the  host.  The  male  cell  of  the 
mycelium  is  known  as  the  antkeridium  and  after  its  contents 
are  emptied  into  the  special  female  cell,  the  oosphere  (immature 
oospore),  it  often  withers  away. 

The  characters  of  the  oogonia,  oospores  and  antheridia  of 
the  Lima  bean  mildew,  as  found  by  the  writer,  are  as  follows : 
Oogonia  (Plate  XX,  22-25)  inter-  or  intracellular  in  seed  coats 
or  cotyledons  of  seeds,  occasionally  in  tissues  of  pods  and 
more  rarely  imbedded  in  mycelium  on  surface  of  seeds  and 
pods,  with  rather  thin  scarcely  folded  walls  loosely  enclosing 
oospore,  at  first  hyaline  or  slightly  tinted  but  finally  reddish 
brown,  subspherical,  chiefly  23-38/^  in  diameter.  Oospores 
(Plate  XX,  22-25)  spherical  or  sometimes  subspherical,  with 
apparently  smooth  and  moderately  thick  walls  (2.5-4/A,  chiefly 
3/*  in  thickness),  hyaline  or  light  yellowish,  18-26/iA,  chiefly 
19.5-22.Sfi  in  diameter.  Antheridia  (Plate  XX,  8,  9,  I2-I7b) 
temporary,  hyaline,  variable,  sometimes  irregular  but  chiefly 
ovoid  to  ovate,  usually  applied  to  oc^onia  near  their  place  of 
attachment  to  the  mycelium,  chiefly  8.5-1 1.5/x  in  width  by  14-17/* 
in  length. 

Development  of  oogonia,  etc.  It  is  not  easy  to  make  out 
exactly  the  stages  of  development  of  the  oogonia  even  from 
living  material.  This  is  because  the  mycelium  forms  a  matted 
growth  within  the  tissues,  often  obscuring  details.  The  very 
general  notes  given  here  were  obtained  partly  by  teasing  into 
fine  bits  pieces  of  the  seeds  known  to  contain  oospores  and 
examining  this  material  under  the  microscope  and  partly  from 
microscopic  examination  of  cultures  of  the  fungus  gjown  on 
artificial  media  in  test-tubes,  though  some  fixed  and  stained 
sections  were  also  prepared  for  examination.  No  attempt  was 
made  to  study  the  cytological  phenomena.  Apparently  when 
the  oospores  are  to  be  formed  the  mycelium  becomes  more 
abundant  and  is  often  crowded  into  matted  growths  of  threads 
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which  are  more  variable  and  irregular  in  shape  than  normally. 
The  mature  oospores,  therefore,  are  likely  to  occur  more  thickly 
in  certain  places  rather  than  to  be  scattered  uniformly  in  the 
tissues  or  cultures.     So  far  as  could  be  determined  the  anthe- 
ridia  and  oogonia  are*  developed  on  distinct  mycelial  threads. 
It  was  not  possible  to  trace  these  threads  far,  as  the  mycelium  by 
the  tearing  apart  is  more  or  less  torn,  but  also  it  becomes  less 
distinct  on  the  differentiation  of  these  organs,  through  loss  of 
contents.    These  fertile  threads  possibly  ultimately  have  origin 
on  a  common  mycelium,  but  more  probably  they  represent  dis- 
tinct mycelial  strains  mixed  together  whose  combined  presence 
is  necessary  for  the  production  of  oospores.    The  writer  is 
inclined  to  the  latter  view,  but  was  unable  to  determine  any 
very  distinctive  characters  by  which  an  antheridial  developing 
mycelium  can  be  told  from  that  bearing  oogonia,  if  such  really 
exist.     Very  often  the  mycelial  threads  had  swollen  places  in 
them  (Plate  XX,  4)  as  if  these  might  be  tentative  antheridia 
but  which  because  of  the  absence  of  oogonial  contact  had  run 
out  again  into  threads,  perhaps  developing  similar  swelling  fur- 
ther on.     It  seemed  to  be  true,  however,  that  the  antheridia  arc 
not  usually  entirely  differentiated  on  the  thread  until  after  con- 
tact with  the  oogonium.    Likewise  there  were  not  found  many 
isolated  young  swollen  cells  that  represented  the  early  stages 
of  the  oogonia.     From  this  one  would  expect  that,  if  there  be 
distinct  strains,  their  mycelia  would  not  show,  when  grown 
separately,   any   development   of   antheridia   or   oogonian  but 
would    both    form    conidiophores.     This    would    agree  with 
DeBary's  statement  that,    "In  all  known  Peronosporeae  and 
Saprolegnieae  the  antheridia  are  not  formed  until  after  the 
extremity  of  the  branch  which  supports  them,  and  from  which 
they  are  afterward  separated  by  a  septum,  has  attached  itsdf 
to  the  oogonium  and  this  attachment  takes  places  in  the  early 
stage  of  both  organs." 

In  a  preceding  paragraph  the  mature  antheridia  were 
described.  They  are  formed  as  a  swollen  cell  (Plate  XX,  12b) 
at  the  end  of  a  mycelial  thread  or  a  short  mycelial  branch  as  cir- 
cumstances determine,  so  that  there  are  no  characteristic  anthe- 
ridial threads.  A  basal  septum  (Plate  XX,  14b)  soon  separates 
the  swollen  end  of  the  mycelial  thread  into  a  distinct  terminal 
cell,  the  walls  of  which  remain  thin.     Usually  the  contents  of  the 
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antheridia  did  not  seem  to  be  so  sharply  marked  off  from  the 
cell  wall  as  those  of  the  oogonia,  often  appearing  empty 
because  of  this  lack  of  contrast.  This  was  probably  because 
oil  drops  are  not  so  prominent  a  constituent  as  in  the  oogonia. 
Often  after  the  antheridia  are  cut  off  the  threads  bearing  them 
are  empty  of  contents  and  difficult  to  trace  any  distance.  Some 
of  the  antheridia  showed,  when  isolated  from  the  oogonium, 
a  prominent  protuberance  (Plate  XX,  8)  but  nothing  was 
seen  like  a  distinct  fertilization  tube  which  penetrated  into  the 
oogonium  and  through  which  the  contents  were  emptied  into 
it,  as  has  been  described  for  some  species. 

The  oogonium  also  starts  as  a  swelling  (Plate  XX,  loc)  at 
the  end  of  a  mycelial  thread  or  a  short  branch  or  in  some  cases  is 
intercalary.  It  gradually  enlarges  and  assumes  a  subspherical 
shape.  It  is  thin-walled,  filled  with  protoplasm  and  oil  drops, 
and  after  emptying  the  thread  from  which  it  originates  of  the 
contents  is  separated  from  this  by  a  septum  (Plate  XX,  13c). 
Usually  before  the  oogonium  has  reached  large  size  a  young 
antheridial  branch  has  reached  it  and  the  antheridium  is 
formed  at  the  base  of  the  oogonium,  that  is,  where  it  is  joined 
to  the  mycelial  thread.  Soon  after  the  application  of  the 
antheridium  the  oogonium  reaches  full  size  and  a  further 
step  in  its  development  appears  in  the  transfer  of  its 
principal  contents  into  a  central  denser  mass,  the  ooplasm 
(Plate  XX,  15,  16),  which  a  less  conspicuous  marginal  peri- 
plasm  surrounds.  This  central  ooplasmic  body  is  soon  further 
marked  off  by  the  formation  of  a  thin  limiting  wall  and  is  then 
known  as  the  oosphere  (Plate  XX,  19).  Though  not  observed, 
presumably  by  this  time  the  antheridial  contents  have  passed  into 
the  oosphere  by  means  of  a  fertilization  tube.  From  now  on 
the  contents  of  the  oosphere  show  changes  of  development  the 
character  and  sequence  of  which  were  not  definitely  made  out. 
At  the  same  time  the  wall  of  the  oogonium  becomes  slightly 
thicker  and  eventually  has  a  reddish  brown  tint.  The  periplasm 
does  not  seem  to  be  prominent  but  probably  assists  in  the 
formation  of  the  wall  of  the  oospore.  This  gradually  thickens 
until  2.5  or  3ffr  thick  (Plate  XX,  22)  and  is  uniform,  smooth 
hyaline  or  slightly  yellowish  tinted  and  consists  of  a  single 
evident  layer,  but  outside  of  this  the  periplasm  apparently  forms 
an  amorphous  envelope  which  probably  serves  as  a  protection 
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against  absorption  of  water  out  of  season.  A  large  oil  drop 
often  occupies  the  center  of  the  mature  oospore  and  this  is 
surrounded  by  a  dense  uniform  layer  of  protoplasm.  The 
oogonial  wall  permanently  invests  the  mature  oospore  (Plate 
XX,  23,  24)  as  a  loose  envelope,  but  all  signs  of  the  antheridium 
are  often  obliterated  by  this  time. 

Germination  of  oospores.  The  germination  of  the  oospores 
was  tried  several  times,  but  they  have  failed  to  germinate  up  to 
the  first  of  April  of  the  year  following  their  development.  The 
germination  of  spores  in  pure  cultures  left  out-doors  during 
the  greater  part  of  the  winter  will  be  tried  later,  since  they  too 
failed  to  germinate  as  early  as  April. 

Artificial  cultures.    This  is  the  first  time  the  downy  mildew 
of  Lima  beans  has  been  reported  as  grown  in  artificial  cultures, 
and  apparently  the  first  report  of  the  production  of  oospores 
of  any  mildew  in  cultures  of  this  character.    The  writer  has 
grown  the  downy  mildew  of  the  potato  in  artificial  cultures 
during  the  past  two  years  and  even  previous  to  this  two  French 
botanists  had  published  accounts  of  its  growth  under  similar 
conditions.    The  downy  mildew  of  tobacco  is  said  to  have  been 
grown  in  the  same  way.     Apparently  these  three   fungi,  afl 
belonging  to  the  genus  Phytophthora,  are  the  only  species  of 
the  Peronosporeae  that  have  been  grown  in  this  manner. 

The  vigorous  development  of  the  Lima  bean  mildew  in  the 
fall  of  1905  suggested  that  perhaps  it  could  be  grown  on  various 
media  under  control  in  the  laboratory,  as  had  been  done  with 
the  potato  mildew.  As  certain  precautions  are  necessary  to 
secure  growths,  a  short  account  of  the  methods  are  given.  In 
the  first  place  a  culture  cannot  be  obtained  by  transference  of 
spore  material  to  a  test  tube  from  a  growth  on  the  pods.  This 
is  because  of  sure  contamination  with  other  fungi  or  bacteria 
which  will  stop  or  seriously  interfere  with  the  development  of 
the  comparatively  slow-growing  mildew.  Neither  can  cultures 
be  obtained  from  the  spores  by  the  Petrie  dish  separation 
method,  because  of  their  slow  growth  and  more  natural  germi-  • 
nation  by  zoospores  instead  of  by  germ  tubes.  The  best  method 
for  securing  pure  cultures  is  to  transfer  into  the  culture  tubes 
pieces  of  the  tissue,  or  better  whole  seeds,  which  contain  myce- 
lium of  the  fungus,  taking  these  from  the  interior  of  pods  show- 
ing the  freshest  and  least  contaminated  external  growth  of  the 
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mildew.  Care  should  be  taken  in  breaking  or  cutting  open  the 
pods  and  a  sterilized  knife  or  forceps  are  riecessary  to  remove 
the  tissue  or  seeds  from  the  interior.  The  first  attempts  seemed 
to  indicate  that  cultures  could  be  easily  obtained  in  this  way 
but  later  experience  showed  that  many  of  these  became  impure 
with  age.  Other  fungi,  especial  Fusarium,  closely  follow  the 
development  of  the  mildew,  and  unless  seeds  or  tissues  in  a  very 
early  stage  of  infection  are  selected  some  mycelium  of  these 
or  bacteria  will  also  be  included  and  eventually  spoil  the  cultures. 
In  the  test  tube  cultures  the  following  media  were  used: 
( I )  Living  beans  on  moist  cotton.  These  cultures  were  obtained 
in  two  ways,  (a)  Beans  were  taken  with  aseptic  precautions 
from  diseased  pods  and  placed  in  the  test  tubes.  As  these  beans 
were  usually  already  inoculated  with  the  mycelium  penetrating 
into  them  from  the  pod,  the  subsquent  development  of  the  fun- 
gus could  be  determined  by  examination  from  time  to  time, 
(b)  Beans  were  removed  from  perfectly  healthy  pods  with  the 
same  aseptic  care  and  after  placing  in  the  test  tubes  were 
inoculated  with  a  culture  of  the  fungus  or  tissue  from  a  diseased 
bean.  The  beans,  especially  the  (a)  cultures,  usually  formed 
a  more  or  less  evident,  though  not  luxuriant,  external  growth 
of  the  conidial  stage,  but  the  greatest  development  was  in  the 
production  of  oospores  within  the  tissues.  The  beans  generally 
turned  reddish  brown,  indicating  enzymal  action,  and  in  some 
cases  there  was  practically  no  external  growth  of  the  conidial 
stage.  Plate  XXI,  a*,  shows  a  bean  artificially  infected  in  which 
oospores  were  produced  abundantly  but  on  which  practically 
no  conidial  growth  occurred;  at  a**  is  shown  a  perfectly 
healthy  bean.  Most  of  the  successful  cultures  were  made  on 
these  living  beans,  as  there  was  less  interference  from  bacteria 
and  other  fungi  when  the  cultures  were  impure.  (2)  Steri- 
lized bean  tissues,  of  which  the  following  combinations  were 
tried;  (a)  whole  beans  on  moist  cotton,  (b)  a  mixture  of 
ground  green  beans  and  pods,  and  (c)  a  combination  of  (b) 
the  com  meal.  These  were  fairly  good  media,  but  bacteria, 
yeasts  and  fungi  bothered  considerably  if  they  were  not 
inoculated  with  perfectly  pure  material.  Both  the  conidial  and 
the  oogonial  stages  are  formed.  (3)  Agar  agar,  usually  made 
with  (a)  potato  juice  water  but  in  some  cases  (b)  with  sugar, 
and  peptone  and  certain  salts.    The  mildew  developed  poorly 
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in  most  of  these  trials,  but  both  conidia  and  oogonia  occurred 
to  some  extent.  (4)  Corn  meal  which  was  made  up  with 
(a)  potato  juice,  (b)  peptone,  sugar  and  certain  salts,  and 
(c)  ground  beans  and  pods.  Com  meal  is  a  good  medium 
when  once  the  fungus  gets  started,  and  in  these  trials  also  both 
stages  occurred.  Because  of  oogonial  production  the  fungus 
did  not  penetrate  as  deeply  into  the  medium  as  expected. 

Cultures  of  the  mildew  were  kept  going  from  the  middle  of 
September  to  the  middle  of  November.    At  first  there  was  a 
more  luxuriant  growth  of  the  conidial  stage  than  toward  the 
end  of  the  period  and  finally  this  stage  seemed  to  so  run  out 
that   it  was  practically   impossible  to   continue  cultures.    At 
all  times  it  was  easier  to  start  cultures  from  inoculated  tissue 
than  from  tufts  of  the  fungus  transferred  by  needle  from  one 
tube  to  another.    There  was  required,  too,  a  certain  d^free  of 
moisture  in  the  culture  to  insure  the  best  growth.    By  far 
the  best  results  were  obtained. on  the  living  bean  cultures. 
Fungi,  bacteria  and  yeast  bothered  considerably,  especially  oa 
the  sterilized  media.     It  was  very  difficult  to  get  cultures  that 
did  not  finally  develop  such  impurities,  though  a  number  of 
these  were  obtained.     The  growths  of  the  Lima  bean  rmldevr 
were  in  marked  contrast  with  those  obtained  of  the  potato  mil- 
dew in  that  the  development  ,of  the  conidiophores  was  incon- 
spicuous while  the  reverse  is  true  in  nature.     No  doubt  the 
formation  of  oospores  greatly  interferes  with  the  conidial  devel- 
opment, and  if  this  latter  could  have  been  secured  alone,  as  it 
was  with  the  potato  mildew,  a  much  more  luxuriant  erfemal 

• 

growth  would  have  been  made.     One  of  the  most  interesting 

■ 

questions  connected  with  the  cultures  of  these  two  mildews  is 
why  in  one  case  oospores  were  always  produced  and  never  m 
the  other.  This  question  is  discussed  more  fully  in  the  follow- 
ing article  on  the  potato  mildew. 

PREVENTIVE  MEASURES. 

From  the  preceding  discussion  one  can  see  that  there  arc 
certain  conditions  that  favor  the  introduction  and  spread  of  the 
mildew  in  the  Lima  bean  fields.  Some  of  these  factors  can 
be  controlled,  at  least  to  a  certain  extent,  by  the  grower.  1" 
the  following  paragraphs  are  given  briefly  the  means  by  which 
he  may  hope  to  prevent  or  lessen  the  injur}-  inflicted  by  uns 
parasite. 
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Selection  of  seed.  It  has  been  shown  how  the  dormant 
mycelium  and  the  oospores  carry  the  fungus  over  from  one 
year  to  another  in  the  seed.  If  possible,  therefore,  the  seed 
should  be  gathered  from  a  field  entirely  free  from  the  disease. 
Where  this  is  impossible  a  very  careful  selection  should  be  made 
from  pods  that  show  no  sign  of  the  mildew  and  from  these 
only  the  best  and  least  shriveled  should  be  used. 

Rotation.  It  will  do  no  good  to  select  disease-free  seed  if 
this  is  planted  on  land  that  bore  a  diseased  crop  the  year  before, 
as  the  old  seed  rotting  in  the  soil  will  probably  furnish  oospores 
for  infection.  Each  year  the  beans  should  be  planted  on  a 
different  piece  of  ground,  so  that  three  or  four  years  pass  before 
it  IS  again  used  for  this  crop.  This  is  a  practice  not  always 
followed,  as  one  large  grower  in  the  state,  at  least,  has  planted 
beans  year  after  year  on  the  same  land  and  his  beans  are  sure 
to  be  attacked  by  the  mildew  if  any  are  that  year. 

Destruction  of  rubbish.  Where  rotation  is  faithfully  fol- 
lowed each  year  perhaps  little  good  will  be  accomplishied  by 
destroying  the  old  vines,  as  the  oospores  probably  will  not  live 
in  the  ground  more  than  a  year  or  two.  Where,  however,  the 
grower  deems  it  very  essential  to  use  the  same  land  the  next 
year  for  Lima  beans,  the  chances  for  infection  will  probably  be 
lessened  by  gathering  and  burning  in  the  fall  all  of  the  rubbish 
of  the  old  crop.  It  should  be  borne  in  mind  in  this  work  that 
the  pods  and  seeds  are  the  parts  it  is  most  necessary  to  destroy. 

Methods  of  planting,  etc.  The  Lima  beans  are  usually 
planted  to  climb  upright  poles  and  these  are  set  in  rows  to  allow 
cultivation  in  one  direction.  They  should  be  set  a  sufficient  dis- 
tance apart  in  the  rows  (say  three  to  three  and  a  half  feet)  and 
the  rows  should  be  of  sufficient  width  (about  four  and  a  half 
feet)  to  allow  free  entrance  of  the  sunshine  to  dry  off  the  foli- 
age and  prevent  the  enclosed  air  from  being  too  damp.  Neither 
should  more  than  two  or  three  vines  be  grown  to  a  pole  for  the 
same  reason.  Low  moist  spots  in  the  field  favor  the  first  infec- 
tions and  the  spread  of  the  mildew  afterwards,  so  it  is  desirable 
if  such  exist  to  plant  some  other  crop  on  these  spots.  So,  too, 
considering  injury  from  the  mildew  only,  it  is  more  advanta- 
geous to  use  a  high  dry  field  than  a  lower  more  moist  one. 

Spraying.  Sturgis  is  the  only  investigator  who  has  reported 
spraying  experiments  for  the  prevention  of  this  mildew.     His 
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first  experiments  were  made  in  1893  with  a  number  of  fungi- 
cides, but  as  the  mildew  did  not  appear  in  this  field  even  on 
unsprayed  vines  no  conclusions  could  be  drawn,  except  that  the 
fungicides  did  not  injury  the  foliage  in  any  case.  In  1897  he 
made  further  trials  using  Bordeaux  mixture,  ammoniacal  solu- 
tion of  copper  carbonate,  potassium  sulphide,  and  sulphur  as 
the  fungicides.  The  best  results  were  obtained  with  a  row 
that  was  sprayed  three  times  with  Bordeaux  and  twice  with 
Amm.  Sol.  Cop.  Car.,  as  this  yielded  296  maiicetable  pods 
against  25  on  an  adjacent  unsprayed  row.  Sturgis  says,  "The 
conclusion  to  be  drawn  from  this  experiment  is  that  even  in  a 
season  most  favorable  to  the  Lima  bean  mildew,  thorough  treat- 
ments of  the  vines  with  the  Bordeaux  mixture  will  ensure  a 
crop." 

While  the  writer  has  conducted  no  spraying  experiments  for 
the  prevention  of  this  mildew,  he  has  watched  certain  fields  in 
the  vicinity  of  New  Haven  that  have  been  sprayed.     From  these 
observations  and  the  results  of  Sturgis'  work  the  following  sug- 
gestions are  offered :   Spraying  need  not  be  commenced  before 
the  middle  of  July,  or  possibly  in  very  wet  seasons  about  the 
first  of  this  month.     Bordeaux  mixture  is  the  most  satisfactory 
fungicide   and  in   later   sprayings   need   not  be    replaced  by 
Ammo.  Sol.  of  Cop.  Car.  or  potassium  sulphide  if  the  market- 
able pods  are  picked  before  each  spraying.    Even  if  some  sedi- 
ment does  still  adhere  to  the  pods  when  picked,  this  can  do 
no  possible  injury  unless  prejudice  militates  against  their  sale. 
The  spray  should  be  directed  chiefly  to  the  young  parts  of  the 
vines  and  should  be  delivered  in  a  fine  mist.     It  is  most  import- 
ant that  the  spray  reach  the  pods  and  least  important  that  the 
foliage  be  covered.    Three  or  four  thorough  sprayings  with 
Bordeaux  mixture  will  probably  be  sufficient  for  most  seasons. 
Most  of  the  spraying  observed  by  the  writer  has  been  partially 
ineffectual  because  it  was  done  too  early  in  the  season  and 
because  the  leaves  were  the  parts  chiefly  protected. 

Factors  beyond  control.  Season  is  the  chief  factor  in  deter- 
mining the  amount  of  injury  by  the  mildew.  As  stated  before, 
very  wet  weather  from  July  to  September  is  favorable  for  the 
development  of  the  trouble.  Of  course  the  weather  can  not 
be  controlled,  but  where  one  has  taken  the  preceding  precau- 
tions his  loss  should  be  much  less  than  one  who  has  not.  A 


DOWNY   MILDEW   OF   LIMA   BEANS.  3OI 

second  factor  not  under  control  is  insect  visitation.  As  shown 
by  Sturgis,  bees  may  spread  the  disease  in  a  field  and  we  have 
reason  to  believe  that  they  may  carry  it  to  a  certain  extent  from 
one  field  to  another.  This  being  the  case,  one  who  makes  the 
preceding  precautions  to  keep  the  disease  out  of  his  field  should 
also  isolate  it,  as  far  as  possible,  from  other  fields,  especially 
from  those  that  are  likely  to  be  seriously  troubled.  Where  the 
fields  are  very  close  together  not  only  insects  but  also  the  wind 
may  help  to  carry  the  disease  from  one  to  another. 

EXSICCATI. 

Specimens  of  the  Lima  bean  mildew  have  been  issued  in  the 
following  exsiccati,  all  the  specimens  having  been  collected  in 
the  vicinity  of  New  Haven  on  Phaseolus  lunatus:  Seym.  & 
Earle  Eco.  Fungi,  9  (Thaxter,  Sept.  Oct.,  1889)  J  Ellis  &  Ev. 
N.  A.  F.,  2707  (Thaxter,  Sept.,  1890) ;  Bri.  &  Car.  Fung.  Par., 
351  (Rorer,  Sept.,  1901);  Ell.  Ev.  Barth.  Fungi  Col.,  1949 
(Clinton,  Aug.  29,  1902). 

LITERATURE. 

The  following  references  to  the  literature  of  this  mildew 
include  all  of  any  importance  that  the  writer  has  been  able  to 
find.  Even  some  of  these  contain  only  data  taken  from  Thaxter 
and  Sturgis. 

1.  Berlese,  A,  N.    Phytophthora  Phaseoli  Thaxt.    Riv.'  Pat.  Veg.,  9: 

41-4.    1902. 

Gives  scientific  description  and  general  notes  on  this  fungus, 
which  he  lists  only  from  New  Haven,  Conn.,  drawing  his  data 
from  Thaxter  and  Sturgis. 

2.  Briosi,  G.  and  Cavara,  F.    Phytophthora  Phaseoli  Thaxt.  Fung. 

Par.  No.  351.    [Illustr.] 

Issue  specimens  from  New  Haven  collected  by  Rorer  and  give 
figures  and  descriptions  taken  from  Thaxter. 

3.  Clinton,    G.    P.     Downy    Mildew,    Phytophthora   Phaseoli   Thaxt. 

Ann.  Rep.  Conn.  Agr.  Exp.  Stat.,  1903:    307-8.    1904.     [Illustr.] 
Gives  short  general  account  of  the  fungus  and  suggestions  for 
its  prevention. 

4.  Halsted,  B.  D.    Notes  upon  Mildew  of  Lima  Beans.    Ann.  Rep. 

N.  J.  Agr.  Exp.  Stat,  1897:  297-9.    1898.    [Illustr.] 

Reports  this  very  serious  in  Bergen  Co.,  N.  J.,  in  1897;  mildew 
worst  on  low  land  that  had  Lima  beans  on  it  the  year  before. 
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5.  Halstead,  B.  D.    The  Phytophthora  of  Lima  Beans.  BulL  Torr.  BoL 

Club,  35:    161-2.     1898.     [Illustr.] 

Notes  this  fungus  as  serious  in  New  Jersey  in  1897,  which  was 
a  wet  season. 

6.  Halsted,    B.    D.     Late    Growth    of    Bean    Mildtvf^Phytophtkon 

Phaseoli  Thaxt.    Bull.  Torr.  Bot.  Club,  36:   2a     1899. 

Notes  late  growth  of  the  fungus,  Oct  24,  on  the  green  pods 
after  the  leaves  had  been  killed  by  frost. 

7.  Halsted,  B.  D.    The  Downy  Mildew  of  Lima  Beans.     BulL  N.  J. 

Agr.  Exp.  Stat,  151 :    18-24.     1901,     [Illustr.] 

Gives  a  general  account  of  this  fungus,  which   has  proved  a 
serious  trouble  of  Lima  beans  in  New  Jersey  in  wet  seasons. 

8.  Halsted,  B.  D.    The  Mildew  of  Lima  Beans.    Ann.  Rep.  N.  J.  Agr. 

Exp.  Stat,  190a:  399-403.    1903.     [Illustr.] 

Reports  troublesome  in  New  Jersey  in  1902  and  gives  extracts 
concerning  it  from  Bull.  151  of  the  New  Jersey  Station. 

9.  jaczewski,  A  de.    Phytophthora  Phaseoli,    BulL  Torr.  Bot  Qub, 

29:  649.     1902. 

Salmon  quotes  portions  of  a  letter  from  above  botanist,  who 
notes  presence  of  this  fungus  in  Russia. 
ID.  Orton,  W.  A.    Phytophthora  Phaseoli  Thaxt.    Yearbook  U.  S.  Dejx 
Agr.,  1903:   554.    Ibid.,  1904:   584. 

Lists  the  fungus  as  injurious  in  Connecticut,  New  Jersey  and 
Delaware  in  1903;  but  in  1904  it  is  reported  only  from  New 
Jersey. 

11.  Saccardo,  P.  A.    Phytophthora  Phaseoli  Thaxt    Sacc  SylL  Fung.. 

9:  341.    1891. 

Gives  scientific  description  taken  from  Thaxter  and  lists  only 
from  New  Haven,  Conn. 

12.  Smith,  C.  O.    Mildew  of  Lima  Bean.    BulL  Dela.  Agr.  Exp.,  63: 

23-4.     1904, 

Deals  briefly  with  this  fungus  and  notes  its  appearance  m 
Delaware  from  July  on  in  1903. 

13.  Speschnew,  N.  N.    Les  parasites  vegetaux  de  la  Cakhetie.  Arb.  Bot 

Gart  Tiflis,  lief.  2,  185^.     [Review:   Zeitsch.  Pfianzcnk.,  11:  "3-1 
Lists   Phytophthora   Phaseoli   Thaxt    from   the    Gouvr.  Tiflis 
(Kaukasus). 

14.  Sturgis,  W.  C.    Mildew  of  Lima  Beans.    Ann.  Rept  Cona  A«r. 

Exp.  Stat.,  1893:  77,     1894. 

Used  several  fungicides  but  as  the  fungus  was  not  present  ffl 
the  sprayed  field  their  value  was  not  determined. 

15.  Sturgis,  W.  C.    The  Mildew  of  Lima  Beans  {Phytophthora  Phaseoh 

Thaxt.).    Ann.  Rep.  Conn.  Agr.  Exp.  Stat,  1897:    159-66.    i?9^ 
[Illustr.] 

Gives  a  general  account  of  the  fungus  and  shows  how  bees 
spread  the  fungus  to  the  flowers;  gives  results  of •  successful 
spraying  experiments  with  Bordeaux  mixture,  etc 
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16.  Storgis,  W.  C.    On  some  aspects  of  Vegetable  Pathology  and  the 

Conditions  which  influence  the  Dissemination  of  Plant  Diseases. 
Bot  Gaz.,  35:    191-4.    1898.     [lUustr.] 

Shows  how  insects  and  wind  are  influential  in  the  spread  of 
Phytophthora  Phaseoli. 

17.  Sturgis,  W.   C.    Mildew  of  Lima  Beans.    Ann.   Rep.  Conn.  Agr. 

Exp.  Stat,  1898:   236-41.    1899. 

Made  experiments  to  determine  effect  of  thin  and  thick  planting 
an  upright  and  slanting  poles  on  amount  of  mildew,  which  was 
very  bad  this  season;  looked  especially  for  means  by  which  it 
carried  over  winter  in  old  rubbish  but  found  nothing. 

18.  Thaxter,    R.     A    new    American    Phytophthora.     Bot.    Gaz.,    14: 

273-4.    1889. 

Gives  a  general  and  a  scientific  description  of  this  new  species, 
Phytophthora  Phaseoli  Thaxt 

19.  Thaxter,    R.     Mildew    of    Lima    Beans    (Phytophthora    Phaseoli 

Thaxt).    Ann.  Rep.  Conn.  Agr.  Exp.  Stat,  1889:    167-71.    1890. 
[Illustr.] 

Includes  a  general  description  of  the  fungus,  an  account  of  its 
germination,  its  relation  to  other  species  and  methods  for  its  pre- 
ventioa 

20.  Thaxter,  R.    Mildew  of  Lima  Beans.    Ann.  Rep.  Conn.  Agr.  ]^xp. 

Stat,  1890:  97-^.    189L 

Notes  distribution  of  fungus  in  Connecticut,  especially  during 
this  year. 

21.  Thazter,  R.    Phytophthora  Phaseoli  Thaxt    Joum.  Myc,  7:    279. 

1893. 
Gives  scientific  description  and  references  to  literature  of  this 

fungus. 
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DOWNY  MILDEW,  OR  BLIGHT,  Phytophthora  infestms 
(Mont.)    DeBy.,  OF  POTATOES.     II. 

In  the  Report  of  this  Station  for  1904  the  writer  gave  the 
first  installment  of  his  work   with   the  potato   blight     This 
included  a  short  general  account  of  the  life  history  of  the 
fungus,  so  far  as  known,  and  of  spraying  experiments  lookiflg 
toward  the  most  practical  methods  for  controlling  the  disease. 
The  investigations  of  the  past  year,  reported  in  this  article, 
have  been  made  chiefly  to  determine  more  minutely  and  accn- 
rately  points  in  the  life  history  of  the  fungus  in  the  hope  that 
when  this  is  definitely  and  completely  known,  prevention  of  its 
ravages  will  be  an  easier  task  to  those  who  take  advantage  of 
this  knowledge.     The  points  that  need  especial  elucidation  are 
the  way  or  ways  by  which  the  fungus  first  infects  the  vines  in 
the  summer  (that  is  the  primary  infections),  its  history,  if  any, 
in  the  soil,  and  the  means  by  which  it  is  carried  over  from  year 
to  year.     To  gain  such  information  the  writer  made  careful 
observations  of   the  very  first  appearance  of   the  disease  in 
various  fields,  examined  the  plants  and  tubers  in  all  conditions 
of  health  and  decay,  carried  on  indoor  inoculation  experiments 
and  grew  the  fungus  in  artificial  culture  for  two  years.    We 
are  not  yet  satisfied  with  what  is  known  of  the  fungus  and  hope 
later  to  make  additional  reports  concerning  it. 

Primary  Infections. 

Diseased  plants.  What  conditions  do  the  very  first  infec- 
tions of  the  year  in  a  given  region  or  field  require  ?  We  know 
that  the  disease  has  never  appeared,  or  at  least  has  never  been 
recorded,  in  Connecticut  before  the  first  week  of  July,  and 
sometimes  it  is  not  found  before  the  middle  of  August,  and 
that  the  more  rainy,  cloudy  and  foggy  these  months  are  the 
quicker  it  gets  a  start  and  the  more  rapidly  it  spreads.  Smith 
and  DeBary  also  report  that  the  blight  is  seldom  seen  m 
Europe  before  July  or  August,  though  rarely  it  has  been  found 
even  in  May  or  June.  The  common  belief,  or  at  least  the  one 
advocated  by  DeBary  concerning  the  advent  of  the  fungus  in  a 
field,  is  that  it  comes  from  "diseased  plants." 

Perhaps  DeBary's  (2)  views  can  be  best  shown  by  the  follow- 
ing quotation:    "The  facts  which  have  been  observed  cstab- 
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lish  that  there  are  two  methods  by  which  the  conidia  may 
pass  from  the  tuber  to  the  foliage.  First,  it  is  known  that 
the  mycelium  of  the  fungus  in  the  tuber,  even  when  in  the 
ground,  is  able  to  produce  conidiophores  bearing  conidia 
directly  from  the  tuber.  We  can  easily  see  how  the  conidia 
thus  produced  could  reach  the  foliage — they  might  be  carried 
up  either  by  the  growing  plant  which  may  have  touched  them, 
or  by  small  animals  which  frequent  both  situations.  Neither 
of  these  methods  can  be  easily  detected.  Moreover,  the  forma- 
tion of  conidia  in  the  soil  cannot  be  very  frequent.  There 
should  therefore  perhaps  be  little  weight  attached  to  this 
method.  The  second  method  can  be  easily  observed  and  with 
great  exactness.  It  consists  in  the  mycelium  growing  from  the 
tubers  in  and  with  the  young  plants  and  producing  conidia  on 
them  in  the  usual  way;  and  these  [diseased  plants!]  of  course 
extend  the  fungus  to  the  healthy  plants  beside  them.  In  1861 
I  called  attention  to  the  fact  that  tubers  containing  Phytophthora 
when  they  are  growing,  not  un  frequently  send  out  shoots  into 
which  the  fungus  passes  from  the  tubers.  The  fungus  advanc- 
ing slowly  in  its  growth  at  last  kills  the  shoots,  which  for  the 
most  part  were  always  in  a  sickly  condition.  The  same  tubers, 
as  is  known,  may  also  send  out  healthy  shoots  at  the  same  time. 
I  further  showed  that  under  special  circumstances  the  fungus 
in  these  diseased  shoots  develops  conidia.  These  were  not 
conjectures,  but  facts  observed  in  experiments.  The  observa- 
tions, however,  were  not  made  in  the  open  field,  but  in  the  house 
and  laboratory,  and  had  not  been  confirmed  by  myself  or 
observed  by  others  in  the  open  field."  DeBary  tried  to  demon- 
strate this  second  theory  by  planting  tubers  he  infected  through 
the  eyes  outdoors  along  with  healthy  ones,  and  observing  if, 
upon  the  growth  of  the  plants,  the  disease  spread  to  the  leaves 
of  all  the  plants.  In  his  first  trial,  although  he  grew  a  diseased 
plant,  the  fungus  never  fruited  on  this  and  so  did  not  spread 
the  disease.  In  the  second  trial  the  healthy  and  diseased  tubers 
were  planted  out  early  in  the  garden  in  a  box  and  several 
diseased  shoots  appeared  which  in  time  developed  a  fruiting 
condition  of  the  fungus,  so  that  before  the  end  of  May  the 
blight  had  spread  to  many  of  the  leaves  of  all  of  the  plants. 
This  was  long  before  its  appearance  elsewhere  in  the  neighbor- 
hood. 

20 
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The  writer,  thinking  that  DeBary's  "diseased  plants"  might 
offer  the  best  explanation  of  the  first  appearance  of  the  blight, 
made  special  search  for  them  in  different  fields  after  the  vines 
were  above  ground  at  various  times  up  to  the  g^eneral  appearance 
of  the  disease,  but  was  not  successful  in  finding  such  plants. 
True,  one  sometimes  finds  plants  stunted  by  the  bacterial  stem 
rot  and  also  those  with  cankered  areas  on  the  parts  below  ground 
caused  by  the  Rhizoctonia  fungus,  but  no  sign  of  any  disease 
like  or  unlike  these  containing  outbreaks  of  the  blight  fungus. 
For  two  or  three  years  efforts  also  have  been  made  in  the  green- 
house to  produce  blight  diseased  plants  from  tubers  known  to 
contain  the  mycelium  of  the  blight  fungus.    The  badly  diseased 
tubers  often  failed  entirely  to  grow ;   others,  less  diseased,  pro- 
duced plants,  sometimes  making  a  poorer  growth  than  usual, 
but  never  showing  any  signs  of  the  blight.      Thinking  that 
possibly  the  greenhouse  conditions  were  not  favorable  for  deter- 
mining this  point,  as  the  atmosphere  there  was  usually  rather 
dry,  a  more  extended  experiment  was  conducted  outdoors  in 
the  spring  of   1905.      Through  the  kindness  of   some  thim 
Connecticut  potato  growers   who   had   suffered    from  rot  of 
tubers  in  1904,  a  few  potatoes  showing  disease  were  obtained 
from  each.     While  these  growers  were  requested  especially  for 
tubers   showing   the   reddish   superficial   rot   characteristic  of 
blight,  the  potatoes  sent  showed  the  Rhizoctonia,  scab,  and 
Fusarium  rot  troubles  as  much  or  more  than  they  did  the  blight 
The  tubers  were  divided  into  five  lots  and  planted  in  five  rows, 
as  follows :    ( i )  tubers  freest  from  disease,  also  treated  with 
formalin;    (2)  same  as  (i)  but  not  treated;    (3)  tubers  badly 
scabbed;     (4)    tubers   with   abundance   of   Rhizoctonia;    (5) 
tubers  with  Fusarium  or  blight  rots,  or  both.     In  the  last  case 
some  of  the  tubers  were  badly  rotted  and  the  plants  in  this  row 
came  up  somewhat  slower  and  less  uniformly  than  in  the  others, 
but  there  were  no  blight  diseased  plants  seen  at  any  time  and  the 
first  blight  that  appeared  was  on  leaves  of  a  plant  in  the  row 
whose  tubers  had  been  selected  as  freest  from  disease  and  then 
treated  with   formalin!     Neither  did  the  tubers  produce  any 
more  rot  in  the  fifth  row  than  those  in  the  other  rows,  while 
the  row  of  scabby  tubers  produced  a  crop  badly  scabbed  and 
the  Rhizoctonia  row  one  with  that  trouble  very  prominent 
Other  experimenters  (Smith,  DeBary)  have  also  reported  cases 


in  which  periectJy  sound  plants  were  grown  from  blight- 
diseased  tubers. 

The  only  instance  in  which  the  writer  has  seen  anything  like 
a  blieht-diseased  plant,  as  recorded  by  DeBary,  was  in  the  green- 
house, where  a  healthy  tuber,  planted  in  a  crock  with  the  top 
just  above  the  surface  of  the  soil,  was  inoculated  with  the  blight 
fungus  on  one  of  the  young  buds,  which  was  then  covered  with 
moist  cotton  and  a  small  be!l  jar.  This  bud  was  finally  killed 
and  the  reddish  brown  rot  of  the  blight  extended  in  time  down 
into  the  tissues  of  the  tuber  about  a  quarter  of  an  inch  and 
spread  for  some  distance  beneath  the  skin,  reaching  another 
eye  from  which  eventually  was  grown  a  stem  several  inches 
long.  This  stem,  see  Plate  XXIV,  b,  about  thirty  or  forty  days 
after  the  inoculation  showed  a  reddish  brown  discoloration  on 
the  exterior  from  the  base  to  the  tip  and  the  conidial  spores  of 
the  blight  fungus  were  produced  sparingly  upon  it.  The  inte- 
rior tissues  of  the  stem,  however,  seemed  to  be  perfectly  healthy 
and  free  from  the  fungus,  and  so  if  the  disease  came  from  the 
mycelium  in  the  tuber  growing  up  into  the  stem,  this  growth 
occurred  in  the  external  tissues  rather  than  through  the  bundles, 
as  one  might  expect.  There  was  a  possibility,  even  in  this  case, 
that  the  disease  was  inoculated  externally  by  lice  carrying 
spores  from  the  inoculated  place  on  the  tuber,  since  perfectly 
healthy  stems  grew  out  of  the  sides  of  this  diseased  one.  So 
far  as  the  writer  can  judge  from  reports  in  literature  and  his 
own  experience,  DeBary's  "diseased  plant"  method  of  primary 
infection  does  not  seem  to  have  sufficient  support  so  far  to  jus- 
tify the  belief  that  it  is  the  common  method  in  nature. 

Contact  of  leaves  with  ground.  But  if  the  blight  does  not 
generally  first  spread  from  a  diseased  plant,  how  does  it  start  in 
a  field?  There  is  offered  here  an  explanation  which  our  obser- 
vations of  the  past  year  seem  to  indicate  as  the  ordinary  method 
of  infection.  Possibly  this  idea  has  been  advanced  before, 
since  the  writer  has  not  carefully  examined  the  literature  to 
determine  this  point.  In  support  of  our  observations  that  the 
blight  does  not  usually  start  from  diseased  plants,  let  us  Brst 
quote  the  following  from  Smith  (6,  p.  293):  "It  is  obvious 
that  if  the  potato  disease  is  annually  reproduced  by  diseased 
tubers  containing  perennial  mycelium,  the  disease  must  invaria- 
bly begin  in  the  seed  tuber  and  ascend  the  stem ;  but  it  is  known 
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by  experience  that  in  the  vast  majority  of  instances  this  is  not 
the  case,  but  that  the  disease  first  invades  the  leaves/'  This 
corresponds  with  our  observations  of  the  past  summer ;  namely, 
that  the  disease  first  appeared  on  a  few  leaflets,  often  on  tbe 
outermost  leaves,  of  the  fully  grown,  perfectly  healthy  plants, 
and  these  conditions  of  its  appearance  preclude  the  belief  that 
the  disease  came  by  the  mycelium  in.  the  diseased  tubers  ascend- 
ing the  stems  and  growing  out  into  the  leaves,  all  without  causr 
ing  any  injury  or  evidence  of  its  presence  until  finally  it 
produced  the  characteristic  black  spots  on  the  isolated  leaflets! 
But  Smith  does  not  state  definitely  how  the  disease  came  on 
the  leaflets  in  these  cases.  We  believe  it  comes  by  contact  of 
the  leaves  with  the  ground  at  the  critical  wet  periods  of  July  and 
August  when  the  germs  of  the  blight  are  probably  first  generally 
available  in  the  soil  for  infection^  and  that  this  is  the  usual 
method  of  primary  infections  in  the  fields. 

In  support  of  the  preceding  statement  we  give  the  following 
evidence :  The  season  of  1905  was  dry  during  midsummer,  so 
the  blight  was  backward  in  its  appearance.  A  number  of  fields, 
chiefly  in  the  vicinity  of  New  Haven,  were  examined  from  time 
to  time  to  note  the  very  first  signs  of  blight.  Weather  favoraWe 
for  this  trouble  came  on  about  August  9th  to  the  i6th  and  Ac 
first  blighted  leaves  found  anywhere,  August  nth,  were  in  an 
isolated  field  at  Southington  that  had  not  been  examined  before. 
This  field  of  two  or  three  acres  had  been  in  potatoes  the  year 
before  but  was  greener  and  in  a  better  condition  than  many 
fields  at  this  time,  as  the  drought  and  other  agents  had  been 
very  injurious.  After  a  careful  search  of  the  field  the  attempt 
to  find  any  blighted  leaves  was  about  to  be  given  up  when  two 
plants  near  together  were  found  on  which  a  dozen  leaflets 
showed  a  single  blight  spot  each.  Two  of  these  leaflets  ^vert 
still  in  contact  with  the  moist  ground  and  half  of  the  others 
showed  by  the  dirt  on  them  that  they  had  recently  been  in  con- 
tact  with  the  soil.  Of  course  it  is  possible  that  some  of  these 
spots  may  have  come  from  secondary  infections,  as  the  fungus 
was  already  fruiting  on  these  leaves.  There  was  no  sign  of  a 
diseased  plant  in  the  field  so  far  as  observed  and  certainly  none 
in  the  vicinity  of  the  outbreak,  and  an  examination  of  the  t^ 
plants  having  the  diseased  leaflets  showed  no  sign  of  the  fungus 
on  their  stems.     The  later  development  of  the  blight  in  thi^ 


neia  was  not  oDservea.  ine  secona  place  wnere  tne 
was  found  was  on  August  12th,  in  the  small  isolated  plat 
Experiment  Station,  previously  mentioned,  where  the 
showing  different  kinds  of  disease  were  planted.  In  thi 
they  were  in  sod  land  that  had  not  been  in  potatoes  before, 
plat  was  carefully  watched,  so  that  a  diseased  plant  cou 
have  escaped  observation.  Here,  too,  no  such  plant  oc( 
and  the  blight  first  appeared  on  a  healthy  plant  whic! 
about  ten  leaflets  with  single  blight  spots,  in  fruiting  coni 
when  found.  Two  of  these  leaflets  were  still  in  contaci 
the  soil  and  two  thirds  of  them  showed  dirt  on  their 
surface,  indicating  recent  contact  with  it.  There  were  n 
breaks  anywhere  on  the  stem  of  this  plant  or  even  on  the 
below  the  ground  so  far  as  could  be  observed.  The  d 
afterward  gradually  appeared  throughout  the  plat.  The 
case  found  was  in  an  isolated  field  of  half  an  acre  in  Wh 
ville,  by  which  the  writer  often  passed  and  stopped  to  lo( 
the  blight.  This  was  first  found  August  i6th,  when  a 
careful  search  a  plant  was  discovered  with  a  single  leaf  sh 
the  blight.  While  this  leaf  was  then  off  from  the  groun 
dirt  on  its  under  side  again  showed  recent  contact  with  : 
photograph  of  this  leaf  is  shown  in  Plate  XXIII,  a;  on 
badly  diseased  leaflet  was  producing  conidial  spores.  N( 
of  the  blight  was  found  on  any  other  part  of  the  plant,  tl 
looked  for  carefully.  In  a  second  place  in  the  field,  but  rei 
from  this,  another  plant  was  found  with  several  blight  sp< 
the  leaves,  some  of  which  were  still  in  contact  with  the  gi 
Here  the  blight  had  spread,  in  some  cases,  from  the  blade; 
the  pedicles  and  petioles,  but  these  were  always  near  the 
spots  and  all  of  the  petioles  were  perfectly  free  from  the  d 
at  their  base.  There  was  again  absolutely  no  sign  of  the 
gus  on  the  stem  of  the  plant.  Later  the  blight  gradually  s 
over  the  field.  Other  fields  examined  up  to  this  time  had  s 
no  blight,  but  by  the  22d  of  August  it  was  found  appis 
generally  in  a  number,  so  that  from  this  time  on  the  d 
was  not  uncommon  in  fields  still  gjeen. 

Planting  potatoes  without  rotation.     It  is  not  an  uncoi 
practice  for  farmers  in  this  state  to  grow  potatoes  two  c< 
utive  years  on  the  same  land  and  there  is  at  least  one  field 
vicinity  of  New  Haven  that  has  had  potatoes  on  it  for  s< 
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years  in  succession.     While  the  writer  has  not  yet  determined 
from  his  own  observations  whether  the  fungus  can  carry  over 
the  winter  in  the  old  tubers  in  the  soil,  Massee  (3)  of  England 
makes  the  following  very  definite  statement:     "I  have  observed 
the  important  fact  that,  when  the  diseased  potatoes  are  planted, 
after  the  crop  has  been  lifted,  the/emains  of  the  old  seed  pota- 
toes when  brought  to  the  surface  of  the  ground  will  produce 
a  crop  of  the  fungus  bearing  myriads  of  spores.     If  such  old 
seed  potatoes  are  kept  buried  in  soil  until  the  following  year 
and  then  exposed  to  light,  under  favorable  conditions,  fungus 
fruit  is  still  produced,  and  continues  to  grow  so  long  as  a  scrap 
of  the  old  potato  remains.     I  have  now  in  the  laboraton'  at 
Kew  Gardens  scraps  of  last  year's  seed  potatoes  covered  with 
the  fungus,  and  with  the  spores  thus  produced  have  success- 
fully inoculated  the  leaves  of  young  potato  plants."     If  Massee's 
statement  is  true,  then  fields  used  two  years  in  succession  should, 
as  a  rule,  develop  the  blight  earlier  and  spread  it  more  rapidly 
than  fields  not  in  potatoes  before  for  some  time.    As  the  writer 
knew  of  three  fields  which  had  produced  a  badly  diseased  crop 
the  year  before  and  were  used  again  last  year  for  potatoes, 
these  were  examined  to  see  if  this  was  so.     The  one  most  care- 
fully watched  was  in  Westville  and  had  abundant  rotten  tubers 
from  the  preceding  crop  left  on  it.      In  this  case,  however, 
the  vines  were  practically  dead  before  any  blight  appeared  in 
the  neighborhood,  so  that  all  that  could  be  determined  was  that 
its  use  a  second  year  did  not  cause  an  unusually  early  appear- 
ance of  blight  in  it.     The  other  two  fields  were  at  Green's 
Farms  and  so  could  not  be  watched  so  closely.      When  first 
examined  on  August  19th  they  both  showed  blight  more  promi- 
nently than  other  fields  in  the  neighborhood.    This  was  espe- 
cially true  of  the  earlier  plant  field,  in  which  the  blight  was 
very  prominent,  while  another  field  on  the  same  farm  isolated 
from  this,  but  on  land  not  in  potatoes  for  years,  was  at  this 
time  practically  free  from  blight— only  a  single  blighted  leaf 
being  found  there.     On  August  28th  at  Hamden  a  fourth  field 
was  examined  that  was  said  to  have  had  potatoes  on  it  se\*cral 
years  in  succession,  and  this  showed  more  blight  in  it  than  had 
been  seen  in  any  field  up  to  that  time  in  the  vicinity  of  New 
Haven.     Other   fields   examined   generally   showed  an  earlier 
or  a  more  vigorous  start  of  the  blight  if  they  had  been  in  pota- 


toes  the  year  before.  We  do  not  vnsh  to  state  positively,  from 
these  observations,  that  the  blight  starts  earlier  and  more  vigor- 
ously in  a  field  that  bore  a  blight-diseased  crop  the  year  before, 
as  such  factors  as  situation  of  the  land,  earliness  of  planting, 
etc.,  may  need  consideration  here,  but  so  far  as  they  go  they 
seem  to  point  to  this  conclusion. 

Secondary  Infections. 

By  secondary  infections  are  meant  all  those  that  take  place 
from  and  after  the  original  infections  (the  outbreaks  on  a 
diseased  plant,  if  such  exists,  or  on  leaves  infected  from  con- 
tact with  the  ground),  and  thus  generally  spread  the  disease 
to  the  leaves  of  these  plants,  to  those  throughout  the  field  or 
even  to  other  fields.  The  means  cited  here  (rain,  wind,  and 
insects)  have  usually  been  considered  agents  for  the  distribution 
of  the  blight  spores,  though  few  special  observations  have  been 
published  showing  them  to  be  such  or  indicating  how  far  the 
disease  may  be  carried  by  them.  To  determine  these  points 
more  fully  the  following  observations  and  experiments  were 
made  the  past  year. 

Rain.  The  testimony  of  all  who  have  written  concerning 
blight  shows  that  rainy  or  moist,  muggy  weather  is  absolutely 
essential  to  the  development  and  spread  of  blight  in  the  fields. 
This  is  especially  necessary  for  this  fungus  because  the  spores 
on  germination  usually  form  swimming  spores,  zoospores, 
which  are  the  common  agents  of  infection.  Not  only  is  moist 
weather  necessary  for  infection,  but  dry  bright  weather  follow- 
ing the  infection  largely  stops  the  spread  and  even  the  devel- 
opment of  the  fungus  already  within  the  leaves.  The  moist 
blackened  tissues  then  dry  up,  and  though  the  disease  may  seem 
to  have  suddenly  caused  great  damage,  it  is  not  prc^essing 
into  the  healthy  green  tissues  beyond  as  it  would  have  done  had 
the  weather  remained  moist.  Rain  not  only  induces  the  for- 
mation and  germination  of  the  spores,  but  it  serves  as  an  agent 
in  distributing  Ihem  over  the  infected  plants  and  also  washes 
them  down  into  the  soil  to  the  tubers.  It  can  not  of  course  be 
of  much  service  in  carrying  spores  from  one  plant  to  another 
unless  they  overlap,  and  therefore  by  itself  could  only  very 
slowly  spread  the  disease  throughout  a  field  if  there  had  been 
but  a  single  starting  point. 


312        CONNECTICUT   EXPERIMENT  STATION   REPORT,    I905. 

Wind.  It  is  not  so  easy  to  prove  that  wind  serves  as  a  means 
of  distribution,  but  it  no  doubt  acts  as  a  carrying  agent  of  the 
spores  to  vines  in  the  same  field  or  to  fields  situated  closely 
together.  The  fungus,  however,  is  not  especially  adapted  for 
dispersal  by  the  wind,  since  the  spores  are  borne  on  the  under 
side  of  the  leaves  and  on  the  whole  are  not  produced  in  great 
abundance.  The  dry  winds  of  bright  weather  would  be  of 
little  value,  as  it  is  in  such  weather  that  the  spores  rapidly  lose 
their  power  of  germination  and  would  find  least  opportunity 
for  germination,  even  if  carried  into  a  field.  It  does  not  seem 
likely,  therefore,  that  wind  is  a  common  agent  in  carrying  the 
spores  from  one  isolated  field  to  another.  The  case  cited  in  a 
previous  paragraph — the  field  the  second  year  in  potatoes  at 
Green's  Farms  in  which  blight  developed  vigorously  and  early— 
seems  to  indicate  that  wind  may  be  a  prominent  agent  of  dis- 
persal for  short  distances,  since  the  prevailing  winds  were  from 
the  direction  of  the  infected  field  toward  an  adjoining  one, 
which  also  soon  became  infected  with  the  blight. 

Insects.  Apparently  insects  are  a  common  agent  in  the  dis- 
tribution of  the  spores  throughout  a  field,  and  the  chief  means 
of  conveying  them  from  one  field  to  another  somewhat  remote. 
In  other  words,  if  it  were  not  for  insects,  the  selection  of  an 
isolated  field  which  had  not  been  used  recently  for  growing 
potatoes  and  which  was  planted  with  tubers  free  from  the 
disease  should  give  a  crop  exempt  from  blight.  The  most 
common  insects  in  the  potato  fields  of  Connecticut  are  the  flea 
beetle  and  the  common  potato  bug,  or  Colorado  beetle.  The 
latter  is  well  adapted  for  carrying  spores,  since  the  under  side 
of  the  tarsi  of  the  legs,  especially  the  third  tarsus,  is  provided 
with  a  stiflf  brush  of  hairs  that  would  easily  retain  spores  tem- 
porarily as  the  insect  crawled  over  an  infected  leaf.  The  only 
insect  examined  to  determine  this  point  did  not  actually  have 
the  spores  of  the  blight  fungus  on  the  brushes  of  hairs,  but 
these  did  have  spores  of  other  fungi,  showing  they  could  senc 
such  a  purpose.  The  soft,  somewhat  moist  body  of  the  lan'ac 
of  the  potato  beetle,  too,  possibly  aids  in  distributing  the  spores. 
Just  how  helpful  to  the  fungus  the  flea  beetles  are  in  this  work 
is  not  known. 

To  determine  whether  insects  could  carry  the  blight  from 
one  isolated  field  to  another,  an  experiment  was  conducted  last 


year  at  Mr.  Burrs  place  near  Greens  1-anns.  Ine  potatoes 
were  planted  in  a  garden  on  soil  that  had  not  contained  potatoes 
for  at  least  five  years.  The  garden  was  isolated  and  well  sur- 
rounded by  trees,  etc.,  and  was  not  situated  so  that  wind  would 
blow  from  another  field  toward  it.  The  nearest  potatoes  were 
at  least  an  eighth  of  a  mile  away  and  the  badly  diseased  field 
mentioned  before,  about  half  a  mile.  The  seed  tubers  were 
obtained  from  Colorado  on  the  recommendation  of  Mr.  Orton 
of  the  Division  of  Vegetable  Pathology  of  Washington  that 
this  was  a  region  of  the  United  States  exempt  from  blight.  So 
far  as  could  be  learned,  the  grower  of  these  potatoes  had  never 
been  troubled  with  this  disease  and  Professor  Paddock  of  the 
Colorado  Experiment  Station  writes  that  he  has  never  identified 
the  blight  in  that  state.  These  potatoes  were  examined  the 
same  time,  August  19th,  that  the  writer  looked  through  the 
other  fields  on  Mr.  Burr's  farm.  After  a  searching  examina- 
tion a  couple  of  leaves  showing  the  blight  were  found,  and  Mr. 
Eurr  wrote  in  the  fall  that  eventually  these  potatoes  suffered 
from  the  blight  about  as  badly  as  the  others.  Without  much 
question  the  potato  bug  was  the  means  of  introducing  spores 
for  the  first  infection,  after  which  the  blight  spread  from  this 
throughout  the  plot.  Part  of  the  Colorado  potatoes  were 
planted  on  land  not  recently  in  potatoes,  but  very  close  to  the 
badly  blighted  field  mentioned  before,  and  these  on  August  igth 
showed  considerable  blight  on  the  leaves.  Both  the  wind  and 
insects  were  no  doubt  the  carrying  agents  here.  Some  potato 
seed  was  also  obtained  from  this  Colorado  grower  and  planted 
in  the  greenhouse  during  the  winter  and  the  young  seedlings 
set  out  later  on  the  Experiment  Station  grounds  about  five 
rods  from  ordinary  garden  potatoes.  These  seedlings,  too, 
became  infected  with  the  blight,  but  not  until  sometime  after 
it  appeared  on  the  garden  potatoes.  The  potato  bug  was  again 
the  most  probable  carrying  agent.  From  this  experience,  the 
writer  concludes  that  Ike  grower  can  not  depend  upon  isolation 
of  a  field  and  absolute  freedom  of  soil  and  tubers  from  the 
fungus  to  secure  a  crop  free  from  blight  since  insects  are  very 
likely  to  carry  in  the  disease,  though  the  more  isolated  the  field 
the  less  likelihood  of  infection.  Such  conditions,  however, 
will  insure  a  later  appearance  of  the  blight  in  the  field,  but 
whether  retarding  the  invasion  will  prove  of  any  practical  value 
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will  depend  upon  how  long  the  infection  is  delayed  and  the 
weather  conditions  thereafter. 

Artificial  Infections. 

By  this  is  meant  indoor  infections  produced  by  the  writer, 
chiefly  with  pure  artificial  cultures  of  the  blight  fungus.  To 
secure  infection  it  is  necessary  that  the  cultures  be  in  fresh 
spore-producing  condition  and  that  the  inoculated  plants  be 
kept  moist  or  in  a  moist  atmosphere,  not  only  during  the  infec- 
tion period,  but  also  afterwards  if  the  fungus  is  expected  to 
appear  in  its  fruiting  stage  on  the  surface  of  the  infected  parts. 
The  few  experiments  tried  were  made  to  determine  how  easBy 
infection  takes  place  under  different  conditions  and  how  soon 
the  conidial  stage  appears  after  the  spores  are  applied.  Both 
leaves  and  tubers  were  used  as  subjects  for  infection. 

With  the  leaves.  DeBary  showed  that  the  germ  tubes  of  the 
zoospores  of  potato  blight  can  enter  the  leaves  either  through 
the  stomates  or  by  penetrating  directly  through  the  epidennis. 
The  usual  method  in  the  latter  case  is  for  the  germ  tube  to 
push  its  way  down  between  the  walls  where  two  cells  come 
together  and  then  grow  down  into  the  intercellular  spaces  ol 
the  leaf  beneath,  but  DeBary  also  observed  cases  in  which  the 
germ  tubes  bored  directly  into  the  epidermal  cells  themselves. 
The  ability  of  the  fungus  to  gain  entrance  in  these  varicms  ways 
greatly  aids  its  spread  over  its  hosts.  The  stomates  are  more 
numerous  on  the  under  surface  of  the  leaf,  but  most  of  the 
infections  probably  take  place  from  the  upper  surface,  as  the 
spores  are  most  likely  to  be  carried  here  from  the  conidio- 
phores  borne  on  the  under  surface  of  leaves  above. 

In  our  infection  experiments  after  the  spores  were  placed  on 
the  upper  surface  of  the  young  leaves,  usually  by  the  end  of 
three  days  it  could  be  determined  if  the  inoculation  was  suc- 
cessful by  the  slight  discoloration  of  the  tissues.  By  the  end 
of  the  fourth  day  this  discoloration  was  more  evident  and 
conidiophores  were  beginning  to  protude  through  the  stomates. 
and  by  the  end  of  the  fifth  day  the  diseased  spot  was  well 
marked  and  a  few  mature  conidiophores  and  conidial  spores 
were  present.  As  these  spores  can  germinate  immediately,  sec- 
ondary infections  could  take  place  within  five  days  after  the 
primary.     Perhaps  the  development  of  the  fungus  can  be  sho^n 


best  by  a  detailed  account  ot  tne  intection  oj  tne  plant  snown 
in  Plate  XXIV,  a,  which  was  photographed  ten  days  after  the 
spores  were  applied.  Its  history  is  as  follows:  January  nth, 
placed  spores  in  water  on  three  lower  leaves,  covered  each  with 
a  small  piece  of  moist  cotton  and  the  plant  with  a  small  bell  jar. 
January  14th  (3  days),  the  two  lower  leaves  showed  slight  dis- 
coloration at  points  where  spores  were  placed.  January  i6th 
{5  days),  the  spots  were  well  marked  and  conidiophores  and 
spores  were  formed  in  small  numbers.  January  i8th  (7  days), 
about  two  thirds  of  the  two  lower  leaves  were  plainly  diseased 
(yellowish,  limp  and  partly  blackened)  and  the  conidiophores 
were  developing  over  the  greater  part  of  this  area,  but  most 
abundantly  on  lower  surface ;  two  diseased  streaks  showed  on  the 
stem  but  had  few  conidiophores  on  them ;  petiole  of  one  leaf 
was  covered  with  conidiophores,  but  showed  little  discoloration. 
January  2ist  (10  days,  see  illustration),  the  two  lower  leaves 
were  dead  and  hanging  limp ;  the  third  leaf  showed  yellowish 
discoloration  over  apical  half  and  was  producing  conidiophores ; 
the  fourth  leaf  (apparently  a  secondary  inoculation  by  lice) 
had  a  few  conidiophores  on  it,  but  no  injury  to  its  tissues  showed 
as  yet;  several  blackish  streaks  showed  on  the  stem  where  the 
fungus  had  gained  a  foothold  from  the  diseased  leaves  above. 
With  the  tubers.  There  are  a  number  of  different  conditions 
nnder  which  inoculation  of  the  living  tissues  of  the  tubers  may 
be  tried ;  namely,  on  the  cut  surface  in  a  moist  atmosphere,  on 
various  uninjured  parts  (eyes,  buds,  skin)  before  or  after 
removal  of  the  tuber  from  the  plant,  or  on  these  same  places 
after  mechanical  injury  to  them.  In  the  experience  of  the 
writer  the  development  of  the  fungus  varies  greatly  under  these 
dissimilar  conditions.  It  grows  most  luxuriantly,  at  least  exter- 
nally, on  the  cut  surface  of  the  tuber  in  a  moist  atmosphere. 
Before  inoculation  it  is  always  desirable  to  soak  the  whole  tuber 
in  a  2  per  cent,  formalin  bath  for  half  an  hour  and  to  use  a  ster- 
ilized knife  in  cutting  it,  in  order  to  limit  as  much  as  possible  the 
development  of  other  fungi  and  bacteria  which  easily  crowd  out 
the  Phytophthora.  Discoloration  of  the  tissues,  at  least  for 
some  time,  does  not  follow  the  development  of  the  fungus  on 
the  cut  surface  of  the  tuber ;  this  probably  indicates  very  super- 
ficial penetration  into  the  tissues. 
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DeBary  states  that  he  secured  infection  of  the  tubers  very 
readily  through  the  terminal  eyes.     Presumably  the  buds  were 
slightly  developed  in  the  tubers  he  used.    Our  experiments, 
at  least,  seemed  to  indicate  that  it  is  very  much  easier  to  secure 
successful  inoculation  through  the  very  young  buds  than  it  is 
at  the  eyes  of  a  perfectly  dormant  tuber  in  which  no  bud  is  yet 
evident.     These  experiments,  too,  go  to  show  that  inoculations 
on  the  uninjured  skin  of  a  dormant  tuber  are  not  likely  to  be 
successful,  while  at  the  same  spot  if  the  skin  is  first  injured 
by  a  knife  puncture  the  inoculation  succeeds.     Likewise,  in  the 
single  experiment  tried,  the  inoculations  were  not  very  success- 
ful on  the  uninjured  skin  of  very  young  tubers  still  attached  to 
the  plant,  and  scarcely  more  so  when  the  tissues  were  injured 
before  inoculation.    Possibly  some  of  these  results  were  partly 
due  to  the  age  of  the  cultures  used,  but  even  then  there  seems 
to  be  no  doubt  that  there  is  greater  variability  and  difficulty  in 
securing  infection  of  the  tubers  than  of  the  leaves. 

Three  of  these  inoculation  experiments  with  the  tubers  are 
recorded  here:  i,  November  ipth,  tried  to  inoculate  five  dor- 
mant tubers,  using  artificial  cultures  of  the  blight.  E^ch  tuber 
was  buried  in  the  soil  of  a  crock  so  that  a  single  lateral,  deeply 
indented  eye,  showing  no  sign  of  bud  formation,  was  exposed 
above  the  surface  of  the  soil.  These  uninjured  eyes  served 
as  a  cavity  into  which  the  spores  and  water  were  placed,  when 
they  were  then  covered  with  watch  crystals  lined  with  moist 
paper  to  retain  the  moisture.  The  tubers,  however,  were  so 
thoroughly  seasoned  that  the  water  in  the  eyes  was  rapidly 
absorbed  and  had  to  be  replaced  many  times  during  the  next 
few  days,  though  the  soil  around  the  tubers  was  also  kept  moist. 
Possibly  this  dying  out  influenced  the  result,  for  not  a  single 
inoculation  was  effective,  and  at  the  end  of  32  days  the  tubers 
were  still  perfectly  sound  at  these  eyes.  2,  December  2ist, 
used  the  same  tubers  but  placed  the  spores  away  from  the  eyes 
on  a  small  spot  where  the  skin  had  been  injured  by  a  knife. 
On  examination  ten  days  later  rots  showed  at  all  of  the  pomts 
of  puncture.  Some  of  these  were  the  characteristic  dry  reddish 
brown  rot  of  the  Phytophthora,  with  or  without  the  conidio- 
phores  showing  slightly  at  the  punctured  point,  while  in  other 
cases  bacteria  were  also  agents  of  the  decay.  January  9th  one 
of  the  tubers  was  half  rotted  and  a  short  shoot  from  it  had  been 


killed  Dy  rnytopnthora  and  Dactena,  tiaving,  apparently,  oecome 
inoculated  externally  by  lice.  February  21st,  took  up  all  of  the 
tubers  and  the  plants  that  had  developed  from  them.  All  of 
the  seed  tubers  were  entirety  rotted,  showing  more  or  less  of 
the  characteristic  reddish  brown  dry  rot  of  the  Phytophthora, 
especially  near  the  outside,  but  all  but  one  had  produced  plants 
and  small  tubers.  None  of  these  new  tubers  showed  any  sign 
of  rot;  neither  were  any  of  the  plants  diseased.  Cross  sec- 
tions of  the  stems  close  to  the  old  seed  tubers  and  of  the  under- 
ground shoots  running  from  these  to  the  new  tubers  in  no  case 
showed  any  sign  that  the  mycelium  of  the  blight  fungus  had 
passed  or  was  passing  from  the  diseased  tubers  into  these,  3, 
February  zist,  inoculated  four  young  tubers  (about  one  inch 
in  diameter,  growing  in  greenhouse  bench)  with  culture  of  the 
blight  fungus, — two  with  and  two  without  injury  to  tissues. 
February  23d  the  injured  spots  showed  evident  but  very  slight 
rot,  while  the  uninjured  showed  doubtful  start.  March  20th 
the  injured  spots  had  rotted  but  little,  being  only  J^  of  an  inch 
in  diameter  and  extending  but  slightly  into  the  flesh;  while 
the  uninjured  spots  were  only  about  J^  of  an  inch  in  diameter 
and  still  more  superficial.  The  fungus  did  not  fruit  at  any  of 
these  places  and  bacteria  may  have  been  partially  responsible 
for  the  rot,  though  in  the  case  of  the  check  tuber,  injured  but 
not  inoculated,  no  rot  appeared. 

Artificial  Cultures. 

So  far  as  known  to  the  writer,  the  reports  of  Matruchot  a 
Molliard  (4,  5)  made  in  1900  and  1903  are  the  only  ones  so 
published  concerning  pure  artificial  cultures  of  the  blight 
gus.     The  work  reported  here  was  begun  in  the  fall  of 
before  learning  of  the  investigations  of  these  French  hot 
and  has  been  carried  on  now  for  about  two  years.     Gro 
the   fungus   on  various  media   in   test-tubes   was   unr 
chiefly  to  see  if  this  would  not  throw  some  new  ligh 
life  history  of  the  fungus,  especially  with  regard  to  th 
oospores.     The  general  results  obtained  agree  wit! 
the  French  investigators,  though  the  details  of  n" 
media  used  were  not  altogether  the  same. 

How  obtained.    Pure  cultures  of  the  blight  fu 
so  easily  obtained  as  are  those  of  many  fungi,  sir 
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their  slow  growth  they  are  easily  crowded  out  in  competiticKi 
with  other  fungi,  and  because  the  ordinary  Petrie  dish  separaticra 
method  is  not  available  with  their  spores,  which  prefer  a  fluid 
medium  for  germination.     Matruchot  and  MoUiard  apparently 
made  most  of  their  cultures  by  exposing  the  cut  surface  of  an 
infected  tuber  in  a  moist  chamber  until  the  fungus  ran  out  on 
this  in  its  fruiting  stage,  when  material  from  the  growth  was 
transferred  by  a  sterilized  needle  to  test  tubes  containing  various 
media.     Such  growths  on  the  tubers  are  nearly  always  contami- 
nated and  usually  only  a  few  of  the  cultures  made  from  them 
remain  pure.     If  the  tubers  are  first  sterilized  on  the  outside 
by  a  bath  in  formalin  and  cut  with  a  sterilized  knife,  better 
results  will  be  obtained.*    It  is  desirable,  too,  if  possible,  to  use 
only  tubers  showing  a  superficial  decay  of  the  Phytophthora 
rot.     On  the  whole,  the  writer  was  most  successful  in  obtaining 
cultures  when  the  reddish  brown  diseased  tissue  from  the  int^ 
rior  of  a  tuber  next  the  healthy  tissue  was  removed  in  small 
pieces,  about  a  third  of  an  inch  in  diameter,  by  a  sterilized  knife 
and  then  inserted  on  the  medium  in  the  test  tube.     In  this  case 
the  mycelium  from  the  diseased  tissue  in  time  runs  out  onto 
the  medium  and  often  produces  a  pure  growth  of  the  fungus. 
Where  infected  tubers  are  not  available  for  cultural  work,  tbe 
fungus  can  be  started  on  the  freshly  cut  surface  of  a  steriliied 
tuber  by  suspending  over  it  a  leaflet  containing  a  vigorous, 
fresh  outbreak  of  the  blight.     The  spores  falling  on  the  cut 
surface  soon  start  a  growth  of  the  fungus,  from  which  material 
may  be  transferred  to  the  test  tubes.     Here,  too,  contamina- 
tions usually  prevail  in  spite  of  precautions.     Plate  XXIII,  b, 
shows  a  nearly  pure  growth  of  the  fungus  started  in  this  way. 
One  of  the  most  common  fungous  interlopers  is  a  species  of 
Fusarium  and  it  is  often  impossible  to  distinguish  between  the 
growths  of  this  and  the  Phytophthora  and  they  soon  become 
intermingled.    Microscopical  examination  is  usually  necessary  to 
determine  which  part  of  the  growth  on  the  cut  surface  of  the 
potato  presents  the  blight  fungus  in  a  pure  condition. 

Media,  appearance,  etc.  Altogether  twenty-five  to  thirt}' 
different  cultural  media  and  modifications  of  the  same  medium 
were  tried  to  determine  the  most  satisfactory  ones  and  also 
to  see  if  the  fungus  could  be  induced,  under  different  conditions, 
to  develop  any  unknown  stage.     These  media  fall  in  four  gen- 


plant  products,  3.  Agar  agar  media,  4,  Earth  and  manure. 
The  resuhs  are  discussed  briefly  in  the  following  paragraphs. 

1.  The  writer  found,  as  did  Matnichot  and  Molltard,  that 
plugs  of  living  tissue  taken  with  antiseptic  precautions  from 
the  interior  of  a  potato,  and  to  a  less  extent  from  the  pumpkin, 
offered  a  very  favorable  medium  for  the  growth  of  the  fungus. 
These  plugs  were  cut  from  the  interior  of  a  sterilized  tuber  with 
a  knife,  which  had  been  sterilized  with  heat  and  allowed  to  cool 
so  as  not  to  sear  the  tissue,  and  after  slicing  off  the  sides  a  sec- 
ond time  were  placed  in  the  test  tubes  on  a  sterilized  cushion 
of  cotton  saturated  with  water.  With  proper  care  these  plugs 
can  usually  be  obtained  free  from  organisms  and  if  the  atmos- 
phere of  the  tube  is  kept  sufficiently  moist  upon  inoculation  the 
mildew  forms  a  very  favorable  growth.  This  is  more  or  less 
luxuriant,  apparently,  according  to  the  conditions  of  moisture 
and  the  success  with  which  the  original  infection  took  place. 
Sometimes  a  scanty  growth  of  normal  conidiophores  producing 
numerous  spores  occurs  or  again  a  conspicuous  pure  white  felt 
develops,  of  which  a  large  part  is  made  up  of  mycelial  threads. 
Plate  XXV,  a,  shows  (b)  a  rather  scanty  and  (c)  a  very  luxuri"- 
ant  growth  of  the  fungus,  (a)  being  a  check  or  uninoculated 
tube.  On  the  other  hand,  similar  plugs  taken  from  the  sweet 
potato,  apple,  and  cucumber  gave  practically  no  growths. 

2.  Sterilized  corn  meal  properly  mixed  with  water  was  the 
best  medium  used.  The  chief  difficulty  lies  in  inoculating 
these  tubes,  as  the  top  of  the  com  meal  usually  dries  out  in  a 
short  time  into  a  hard  mass  and  this  may  prevent  the  fungus 
getting  a  proper  start.  On  the  other  hand,  the  mechanical  con- 
ditions allow  the  fungus,  when  once  started,  to  gradually  work 
down  toward  the  more  moist  base  of  the  tube.  To  facilitate 
inoculations  and  removal  of  tufts  of  the  fungus,  it  is  best  to 
have  the  com  meal  in  a  slant  at  its  upper  end.  Plate  XXV,  b, 
shows  a  growth  of  the  mildew  on  corn  meal,  of  the  same  age  as 
those  shown  on  the  potato  plugs.  In  the  few  trials  made,  a  mix- 
ture of  ground  green  Lima  bean  pods  and  seeds  with  com  meal 
gave  very  satisfactory  growths  and  probably  this  medium  with- 
out the  corn  meal  would  do  as  well.  Sterilized  potato  plugs, 
however,  gave  scarcely  any  growth,  and  according  to  Matruchot 
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and  Molliard  this  is  due  to  the  mechanical  interference  of  the 
swollen  starch  grains  in  preventing  the  spread  of  the  fungus. 

3.  Agar  agar  cultures,  with  various  ingredients  added,  were 
tried,  but  on  the  whole  were  less  satisfactory  than  the  preced- 
ing media.  Most  of  these  cultures  gave  slight  growths,  while, 
in  all,  the  fungus  was  slow  in  developing.  Usually  a  slight 
growth  of  the  mycelium  penetrated  the  medium  and  a  more  or 
less  conspicuous  development  of  conidiophores  and  mycelium 
was  formed  on  the  surface.  Potato  and  pumpkin  juice  agar 
media  were  as  satisfactory  as  any  tried.  Plate  XXV,  c,  shows 
an  old  culture  on  pumpkin  juice  agar,  in  which  the  development 
was  more  prominent  than  usually  obtained  on  agar  media. 

4.  Sterilized  manure,  earth,  mixtures  of  these  and  of  these 
with  other  ingredients  were  used  to  a  limited  extent  to  sec  if 
they  would  furnish  proper  media  for  the  development  of  the 
fungus.  It  was  thought  that  if  this  was  the  case  there  might 
be  some  ground  for  believing  that  the  fungus  made  some  such 
development  in  nature.  In  all  of  these  trials  the  growths  made 
were  very  slight  or  there  was  none  at  all.  The  very  poor 
growths  noticed  were  due,  in  some  cases,  to  the  medium  added 
with  the  fungus  on  inoculation.  So  far  as  could  be  learned 
from  these  cultures  there  is  no  reason  for  believing  that  the 
fungus  makes  any  unknown  growth  in  the  soil. 

Results,  These  investigations  showed  that  the  fungus  can  be 
grown  in  artificial  cultures  rather  readily  under  favorable  con- 
ditions. The  cultures  can  be  kept  alive  for  some  time,  especially 
on  a  medium,  as  corn  meal,  allowing  the  fungus  to  spread 
slowly  through  it.  By  occasional  re-inoculations  the  fungus, 
apparently,  can  be  kept  indefinitely  in  culture.  In  some  cultures 
and  under  some  conditions,  there  is  a  more  luxuriant  develop- 
ment of  the  fungus  than  in  others.  The  most  conspicuous 
growths  usually  indicate  a  more  vigorous  mycelial  than  conidial 
development.  No  sign  of  an  oogonial  or  other  unknown  stage 
appeared  in  any  of  the  cultures. .  In  one  case,  however,  there 
was  a  very  slight  growth  from  the  pieces  of  an  infected  tuber 
inserted  in  agar  tubes  and  in  this  medium  some  peculiar  swollen 
bodies  were  formed  whose  nature  was  not  definitely  determined. 
They  resembled  somewhat  the  immature  so-called  oospores  that 
Smorawski  (7)  has  figured.  A  few  cross  inoculations  were 
tried  with  'cultures  obtained  from  diflferent  sources,  but  nothing 


unusual  occurrea.  inese  iriais  were  maae  wiin  ine  nupe  uiat 
different  mycelial  strains  might  be  discovered  whose  growth 
together  would  result  in  the  production  of  oospores.  As  the 
different  cultures  were  few  in  number  and  were  obtained  chiefly 
from  the  same  vicinity,  but  during  two  different  years,  it  is  not 
desirable  to  draw  even  a  negative  conclusion  from  the  results. 

Perpetuation  of  the  Fungus. 

The  known  vegetative  and  reproductive  states  of  downy  mil- 
dews in  general  are  mycelium,  conidial  spores,  zoospores  and 
oospores.  The  conidial  spores  and  zoospores  are  so  short  lived 
that  these  fungi,  so  far  as  known,  have  to  depend  on  the  myce- 
lium and  oospores  to  carry  them  over  the  unfavorable 
winter  period.  In  the  following  paragraphs  is  discussed  how 
the  potato  blight  is,  or  possibly  may  be,  perpetuated. 

Dormant  mycelium  in  tubers.  So  far,  this  is  the  only  way 
in  which  it  is  positively  known  that  the  fungus  survives  the 
winter.  The  disease  caused  by  its  presence  in  the  tuber  does 
not  need  to  be  conspicuous,  and  in  fact  the  more  diseased  the 
tuber  the  less  capable  this  is  of  germinating  and  so,  presumably, 
the  less  likely  it  will  be  of  perpetuating  the  mildew.  The  fungus 
may  be  present  in  the  tuber  and  yet  escape  notice,  as  the  rot  is 
sometimes  very  superficial  and  slight;  in  fact  DeBary  records 
a  case  where  the  fungus  grew  out  on  the  cut  surface  of  a  tuber 
he  was  using  for  an  experiment  on  the  supposition  that  it  was 
entirely  free  from  the  fungus.  This  being  true,  it  is  doubtful 
if  much  good  would  result  where  tubers  were  selected  to  avoid 
diseased  ones,  though  it  is  not  advisable,  of  course,  to  use  those 
showing  a  superficial  or  even  deep-seated  reddish  brown  dry 
rot.  The  mycelium  in  the  tubers  seems  to  be  much  less  active 
in  the  spring  than  when  the  tubers  are  first  dug.  Ordinarily 
in  the  fall  if  the  cut  surface  of  a  diseased  tuber  is  exposed  in  a 
damp  chamber  the  fungus  will  spread  more  or  less  over  this 
surface.  On  the  other  hand,  of  the  thirty  samples  obtained 
from  Connecticut  growers  and  tested  in  this  way  in  the  spring, 
the  fungus  developed  on  only  two  lots,  yet  most  of  those  tried 
had  the  appearance  of  blight  tubers.  This  decreased  activity  or 
vigor  of  the  fungus  is  apparently  due  to  the  drying  out  of  the 
tissues  of  the  tuber,  which  induces  a  hibernating  condition  of 

21 


322        CONNECTICUT   EXPERIMENT  STATION   REPORT,    I905. 

the  mycelium,  and  in  some  instances  where  the  tubers  have  been 
stored  in  unusually  dry  places  no  doubt  the  mycelium  docs  not 
survive. 

Two  views  are  advanced  to  explain  how  the  mycelium  in  the 
infected  tubers  planted  in  the  spring  perpetuates  the  fungus. 
First,  by  growing  up  from  the  tuber  into  the  stem,  it  produce 
a  "diseased  plant."  This  view  has  been  previously  discussed 
in  the  paper.  We  believe  that  the  mycelium  rarely  passes  up 
into  the  plants  in  this  way,  and  just  as  rarely  passes  down  from 
the  plants  after  infection  into  the  new  tubers,  as  was  formerly 
believed  by  some  investigators.  Second,  the  mycelium  fonns 
the  conidiai  stage  on  the  cut  surface  of  the  tubers  or  rarely  in 
tufts  through  punctures  in  the  skin,  and  the  conidiai  spores  or 
their  zoospores,  on  being  carried  to  the  buds  of  the  tuber  or 
later  to  older  parts,  cause  infection.  The  chief  objection  to  this 
view  is  that  infection  in  this  way  probably  could  only  take  place 
during  a  short  time  in  the  spring  (the  writer's  and  DeBary's 
experience  indicates  that  the  mycelium  forms  the  conidiai  spores 
only  on  the  living  and  not  on  the  badly  diseased  tissue  of  the 
tubers)  whereas  the  first  visible  outbreaks,  so  far  as  known, 
do  not  appear  until  July  or  August.  Could  it  be  possible  that 
owing  to  the  rapid  growth  of  the  young  plants  these  priraao' 
infections  remain  isolated  in  the  tissues  and  do  not  develop 
further  until  the  growth  of  the  host  ceases  and  favorable  blight 
weather  appears  ? 

Heteroscism,  This  means  that  a  fungus  has  different  stages 
of  its  development  on  different  hosts,  as  is  the  case  of  the  wheat 
rust  with  two  stages  on  barberry  plants  and  later  two  more  on 
wheat.  DeBary,  who  first  demonstrated  this  life  cycle  of  the 
wheat  rust,  has  discussed  the  possibility  of  the  potato  mildew 
being  heteroecious.  He  concluded  that  there  was  no  likelihood 
of  this  being  so,  though  at  one  time  false  rumors  stated  he  had 
found  a  different  stage  on  another  host.  There  are  absolutely 
no  data  in  favor  of  such  a  supposition  for  the  potato  mildew 
and  no  evidence  of  hetercecism  has  ever  been  found  for  any 
of  the  downy  mildews. 

Unknown  stages.  Various  writers,  often  to  support  some 
theory,  have  suggested  possible  or  probable  stages  of  the  potato 
mildew,  not  known  for  other  downy  mildews,  but  no  real  evi- 
dence of  their  existence  has  yet  been  produced.    For  instance, 


^mith  (o,  p.  292J  writes:  It  is  not  unreasonable  to  imagine 
that  some  other  condition  of  the  parasite,  at  present  quite 
unknown  to  and  unsuspected  by  us,  might  be  brought  to  light. 
The  fungus  may  exist  in  inconceivably  fine  dust-like  particles 
or  in  the  condition  of  a  mucous  fluid,"  This  was  an  entirely 
theoretical  suggestion,  but  a  Scotchman,  A.  S.  Wilson  (8), 
advocated  a  more  definite  unknown  stage.  His  theory  was  as 
follows:  'Certain  bodies  were  found  on  the  under  side  of 
leaves,  in  all  parts  of  the  stem,  especially  at  the  nodes,  and  in 
the  tubers,  especially  around  the  eyes.  These  he  originally 
called  sclerotiets  (analogous  to  sclerotia)  but  later  named 
them  granules  of  mucoplasm.  They  are  translucent,  micro- 
scopic globular  bodies  coated  with  oxalate  of  lime.  His  obser- 
vations caused  him  to  believe  that  these,  on  germination,  gave 
rise  to  the  mycelium  of  the  potato  mildew  and  that  thus  the 
disease  could  break  out  on  any  part  of  the  host  without  trans- 
location. As  the  resting  spores  are  not  parasitic  but  live  and 
germinate  in  the  soil  or  in  any  dead  matter,  it  is  contact  with 
the  mucoplasm  exuded  from  their  fresh  mycelium  which 
originates  the  parasitism  in  the  potato.  As  the  tubers  are 
infected,  especially  at  the  eyes,  with  mucoplasm  granules,  the 
general  elements  of  the  parasite  are  carried  over  from  one  race 
of  potatoes  to  the  following  and  from  one  season  and  country 
to  another,  not  requiring  invasion  from  without  for  a  new  dis- 
play of  the  disease.'  This  is  apparently  a  case  where  there  is 
too  much  theory  and  too  little  exact  observation  and  no  experi- 
mentation to  back  it. 

Oospores.  These  are  thick-walled  sexual  spores  often  pro- 
duced by  the  downy  mildews  and  constitute  the  common  means 
by  which  they  are  carried  over  from  one  season  to  another. 
Several  investigators  claim  to  have  found  these  spores  for  the 
downy  mildew  of  potato,  but  in  no  case  have  they  produced 
sufficient  evidence  to  satisfy  botanists  in  general  of  their  reality. 
Different  suggestions  haite  been  advanced  to  account  for  the 
absence  or  rarity  of  these  spores,  and  these,  briefly  summarized, 
are  as  follows:  i.  That  the  oospores  have  never  existed  for  the 
potato  mildew.  2.  That  this  mildew  has  lost  the  power  to  pro- 
duce tnese  bodies.  3.  That  they  may  occur  only  in  certain 
regions  of  the  world.  4.  That  they  are  produced  only  in  cer- 
tain hosts, — the  potato  mildew  having  been  found  on  a  number 
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of  Other  plants.  5.  That  they  are  formed  in  the  potato  more 
as  a  saprophyte  than  as  a  parasite.  6.  That  possibly  these 
spores  are  formed  only  on  the  union  of  distinct  mycelial  strains 
which  do  not  commonly  occur  together — sl  suggestion  by  the 
author. 

The  more  the  writer  looks  into  this  matter  the  more  he  is 
inclined  to  believe  that  oospores  of  the  potato  mildew  do  exist, 
especially  since  he  has  recently  demonstrated  their  presence  for 
the  closely  related  species  occurring  on  the  Lima  bean.  The^^ 
fore,  so  far  as  he  is  concerned,  the  first  two  suggestions  given 
above  may  be  dismissed  as  unsatisfactory.  Those  persons  who 
suggest  special  regions  where  the  oospores  may  be  found  name 
Chili,  the  original  home  of  the  potato,  as  a  possible  locality  or 
region  where  the  genus  Solanum  occurs  in  a  wild  state.  This 
mildew  has  been  recorded  on  a  number  of  the  Solanaceae,  more 
especially  on  the  genus  Solanum,  and  even  on  a  couple  of  the 
Scrophulariaceae  family.  The  writer  has  not  had  opportunity 
to  study  the  blight  to  any  extent  outside  of  Connecticut,  and, 
besides  the  potato,  has  collected  it  only  on  the  tomato.  Spec- 
imens of  the  latter,  collected  both  in  Connecticut  and  Porto 
Rico,  did  not  throw  any  light  on  the  oospores.  The  question 
of  hosts  and  distribution  cannot,  therefore,  be  discussed  on  the 
basis  of  personal  experience.  The  fifth  and  sixth  suggestions, 
however,  have  had  our  attention  during  the  past  two  years  and 
may  be  discussed  further. 

Are  oospores  produced  in  decaying  potato  tissues?  Worth- 
ington  Smith,  of  England,  was  the  most  prominent  advocate 
of  the  existence  of  oospores  and  claimed  to  have  found  them 
commonly  in  that  country  in  the  deca)ring  leaves  and  tubers. 
The  Royal  Horticultural  Society  awarded  him  a  gold  medal 
for  his  alleged  discovery.  While  his  investigations  were  made 
twenty  to  thirty  years  ago,  they  have  never  been  substantiated 
unquestionably.  At  the  same  time  he  was  at  work,  DeBary, 
of  Germany,  the  most  able  mycologjist  of  his  time,  was  also 
undertaking  a  study  of  the  potato  disease  at  the  request  of  the 
Royal  Agricultural  Society  of  England.  He  was  unable  to  find 
any  positive  evidence  of  oospores  and  he  criticized  Smith's  work 
severely  and  apparently  on  good  grounds.  There  is  no  doubt 
that  Smith  did  not  always  record  accurate  observations,  and 
there  is  little  doubt  that  in  his  study  of  the  developing  "oospores* 


he  dealt  with  more  than  one  fungus.    The  chief  questio 
however,  did  he  have  under  consideration  at  any  time 
oospores  of  this  fungus.    Unfortunately  the  writer  can 
give  a  positive  opinion  on  this  question,  as  he  has  not 
Smith's  specimens  and  has  so  far  been  unable  to  confim 
results.    The  drawings  he  gives  of  the  mature  spores  ir 
book  (6)  resemble  such  spores,  but  other  of  his  drawings 
questionable.     But  even  DeBary  (2)  does  not  deny  that  i 
of  the  bodies  Smith  described  might  have  been  oospores,  fc 
says,  "The  warty  bodies  are  possibly  its  oospores."    In  anc 
place  in  this  same  article  DeBary  also  says:   "Ever  since 
oospores    of    a    Peronospora    were    discovered,    innumei 
searches  have  been  made  for  those  of  Phytophthora.     I 
myself  looked  for  them  in  the  stalks,  leaves,  flowers,  fruit 
tubers  of  the  potato.    In  July  of  the  present  year  (1875),  ^ 
the  fungus  appeared  in  this  district  in  sad  abundance,  I  obta 
a  very  large  amount  of  material  for  study  and  at  the  same 
secured  the  kindly  assistance  of  two  botanists  experience 
researches  of  this  kind,  Dr.  Rostaflnski  and  Dr.  Stahl. 
agam  only  negative  results  were  arrived  at."     Since  Sm 
time,  Smorawski  and  others  have  claimed  to  have  found 
oospores,  but  these  claims  always  lack  positive  proof.     H 

ever,  most  botanists  probably  believe  with  DeBary  that 
will  be  found  sometime.  He  said,  "That  they  will  be  regul 
found  somewhere  or  other  is  assumed,  for  our  knowledge  of 
habits  of  numerous  allied  fungi  make  this  more  than  probal 
Smith  stated  that  it  was  an  easy  matter  to  obtain  the  oosp 
by  merely  placing  a  number  of  diseased  leaves  overlapping  < 
other  in  a  moist  chamber  and  examining  them  as  they  ro 
down.  The  writer  has  tried  his  method  a  number  of  times 
never  succeeded  in  finding  spores  that  were  decidedly  suspici 
True,  one  frequently  finds  various  kinds  of  rounded,  usu 
isolated,  bodies  in  such  leaves,  some  of  which  are  appare 
spores  of  fungi  and  others  merely  encysted  stages  of  the  lo 
animals.  Even  if  one  were  to  find  the  oospores  under  tl 
conditions,  it  would  be  a  difficult  matter  to  accurately  trace  t 
development  because  of  probable  confusion  at  times  with  ol 
things.  After  considerable  search  in  the  dying  and  dead  les 
and  stems,  it  finally  seemed  to  the  writer  that  the  disea 
tubers  offered  the  most  likely  place  for  the  formation  of 
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oospores.     Consequently  these  have  been  searched  in  all  stages 
of  infection  and  decay  and  at  various  times  of  the  year.    WMt 
some  suspicious  bodies  have  been  seen  from  time  to  time,  no 
very  definite  evidence  has  been  gained  that  the  fungus  produces 
oospores  even  here.     If  they  are  formed  in  the  tubers  it  is  only 
in  the  decayed  parts,  as  the  healthy  tissue  oflFers  little  opportu- 
nity for  their  development  and  no  suspicious  signs  have  been 
found   there.     Examination   of   tubers   decayed   from  a  dn 
reddish  brown  rot  usually  shows  the  presence  of  the  peculiar 
short  haustoria  of  the  blight  fungus  and  these  seem  to  become 
more  prominent  and   develop   thick,   swollen  walls  with  the 
advance  of  the  decay.     Often  two  of  these  haustoria  arc  seen 
standing  side  by  side  in  a  cell,  and  while  they  indicate  a  linng 
mycelium,  even  in  advanced  stages  of  rot  and  disint^rauw 
of  the  tuber,  nothing  definite  concerning  any  further  develop- 
ment of  them  or  the  mycelium  has  been  made  out.    Resting 
spores  with  thick  walls  and  somewhat  of  the  type  of  oospores 
have  been  seen,  but  there  was  never  any  evidence  that  they 
were  formed  from  the  mycelium  of  the  blight  fungus.    The 
potato  tuber  before  its  final  dissolution  in  the  ground  i^  the 
workshop  of  many  different  fungi,  as  well  as  of  the  lower 
animals,  hence  the  necessity  of   caution  in   forming  de^ 
opinions  of  forms  found  there.     These  tubers  finally,  through 
the  work  of  the  animal  life,  are  more  or  less  scattered  thtougn 
the  soil,  so  that  if  oospores  are  formed  they  would  secure  more 
or  less  of  a  local  distribution  in  the  soil,  probably  about  the 
time  the  blight  appears  in  the  fields. 

Mycelial  strains.  In  recent  papers  Blakeslee*  has  shown  thai 
in  a  related  family,  Mucoraceae,  certain  species  possess  mycelial 
strains,  apparently  of  a  sexual  nature,  that  produce  zygospores 
only  when  these  grow  together.  Securing  artificial  cultures 
of  the  two  strains,  which  he  calls  +  and  — ,  of  such  a  species,  1» 
was  able  to  produce  the  zygospores  at  will  merely  by  inocula- 
ting the  same  cultural  tube  with  both  forms.  In  the  study  oi 
various  downy  mildews  it  has  occurred  to  the  writer  that  possi- 
bly similar  conditions  are  true  for  certain  of  these  fungi,  anafl' 
our  Report  for  1904  this  was  suggested  as  a  possibility  for  tn« 


*  Science,  19:  864-6.    1904.    Proc  Amer.  Acad.  Arts  Sci.,  40*  ^^^^' 
1904. 


potato  mildew.  Some  effort,  as  stated  previously,  has  been 
made  to  secure  such  strains  in  pure  cultures  and  prove  the 
theory  by  cross  inoculations,  but  as  yet  no  evidence  has  been 
secured  in  this  way.  While  no  positive  proof  has  been  gained 
for  this  belief,  there  are  yet  certain  facts,  as  given  in  the  next 
paragraph,  that  may  be  considered  at  least  favorable  to  it. 

In  the  first  place  the  oospores  of  the  Peronosporeae,  like  the 
zygospores  of  the  Mucoraceae,  are  not  commonly  found  in  nature. 
There  are  species,  other  than  the  potato  mildew,  for  which  they 
haye  never  been  found ;  others  for  which  they  have  been  rarely 
found ;  some  for  which  they  have  been  found  only  on  certain 
of  their  hosts ;  and  finally,  some  in  which  they  are  not  uncom- 
mon if  looked  for  at  the  proper  time  and  place.  All  of  these 
facts  are  in  favor,  rather  than  against,  distinct  mycelial  strains 
(heterothallic  forms)  except  the  last,  which  might  indicate  a 
homothallic  form  (one  which  contains  both  antheridia  and 
oogonia  on  the  same  mycelium).  Secondly,  our  culture  experi- 
ments with  the  Lima  bean  and  potato  mildews,  both  species 
of  Phytophthora,  is  in  accord  with  this  theory.  The  potato 
mildew  cultures  never  produced  oospores  under  any  con- 
dition, possibly  because  there  was  but  one  strain  present,  and 
our  cultures  of  the  Lima  bean  mildew  ran  to  the  production  of 
oospores,  possibly  because  the  cultures  were  obtained  from 
material  containing  both  strains.  The  potato  mildew  cultures 
often  gave  a  very  evident  aerial  growth  of  the  mycelium  and 
conidiophores,  while  this  development  in  cultures  of  the  Lima 
bean  mildew  was  usually  inconspicuous,  though  in  nature  its 
conidial  stage  is  much  more  prominent  than  that  of  the  potato 
mildew.  Thirdly,  Smith,  in  a  drawing  of  the  development  of 
his  supposed  oospores  of  the  potato  mildew,  shows  two  different 
mycelia  side  by  side,  one  producing  oogonia  and  the  other 
antheridia.  DeBary  at  first  criticized  this  on  the  ground  that 
the  oogonia  and  antheridia  were  not  on  threads  in  anatomical 
relation  with  each  other,  but  later,  according  to  Smith,  withdrew 
this  criticism.  Smith,  of  course,  may  have  shown  in  this  draw- 
ing something  having  no  connection  with  the  potato  mildew, 
yet  in  all  of  the  drawings,  seen  by  the  writer,  of  DeBary  (i) 
and  others  showing  the  development  of  oogonia  of  various  mil- 
dews, the  antheridia  and  oogonia  are  always  figured  on  threads 
having  no  connection  with  each  other.     It  is  true  that  only  a 
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short  piece  of  each  thread  is  shown  in  these  drawings,  but  it 
is  usually  difficult  to  trace  these  further.  In  our  study  of  the 
Lima  bean  mildew  effort  was  made  to  follow  these  threads  as 
far  as  possible,  and  the  evidence,  so  far  as  obtained,  pointed 
to  their  independent  origin,  so  that  they  could  easily  have  beta 
borne  on  two  different  mycelia  closely  interwoven. 

Delayed  appearance  of  blight     It  is  not  as  yet  definitdy 
known  why  the  blight  does  not  appear  earlier  in  the  potato 
fields.    The  weather  in  May  and  sometimes  in  early  June  is  as 
favorable  for  its  development  as  that  of  July  and  August,  when 
it  does  first  appear.    On  the  face  this  would  indicate  that  the 
germs  for  infection  were  not  generally  available  so  early  in  the 
year,  and  yet  this  is  the  very  time  when  the  mycelium*  in  the 
seed  tubers  underground  is  best  situated  for  producing  the 
conidial  stage  on  them.    DeBary  possibly  explains  this  delayed  ^ 
appearance  in  the  following  statement:     "From  large  exper- 
ience I  consider  it  probable  that  Phytophthora  grows  more 
easily  on  a  plant  at  the  height  of  its  development  than  on  young 
stalks  and  leaves.    It  would  be  interesting,  but  not  easy,  to 
establish  this  clearly  by  experiment."     In  the  writer's  experi- 
ments already  given  it  was  found  possible  to  easily  infect  young 
leaves  and  stems,  but  whether  the  subsequent  development  ot 
the  fungus  was  more  or  less  vigorous  than  on  old  tissues  was 
not  a  point  at  issue.     Possibly  the  point  previously  su^estcd 
in  this  article  explains  the  late  appearance;    viz.,  that  the 

• 

mycelium  from  primary  infections  on  young,  rapidly  growing 
tissue  remains  localized  until  after  vegetative  growth  of  the 
host  ceases  and  then  renews  its  activity  on  the  appearance  of 
favorable  blight  weather.  If  the  primary  infections,  however, 
usually  take  place,  as  the  writer  believes,  by  contact  of  the 
leaves  with  the  ground,  this  is  best  accomplished  in  the  full 
grown  plants.  The  young  plants  are  rigid  and  shoot  straight 
up  out  of  the  ground,  and  by  the  time  they  have  attained  any 


*  According  to  DeBary's  and  our  experience  the  mycelium  will  produce 
its  conidial  stage  only  in  the  living  tissues  of  the  tubers,  but  Massee,  <« 
the  other  hand,  reports  this  stage  in  the  old  diseased  tubers  even  a  y<^ 
after  they  have  rotted ;  if  the  fruiting  stage  found  by  him  was  develop*^ 
by  the  germination  of  oospores,  this  apparent  conflict  of  obscrvati«i5 
might  be  explained. 


considerable  growth  and  are  likely  to  lop  over  on  the  ground, 
the  wet  weather  of  the  spring  is  largely  past.  If  it  were  known 
definitely  that  oospores  were  produced,  the  most  feasible  expla- 
nation would  be  that  these  did  not  germinate  until  the  wet 
weather  of  July  and  August  and  then  their  zoospores  in  the 
moist  earth  infected  the  leaves  that  were  washed  down  in  con- 
tact with  them  by  the  rains.  This  would  agree  perfectly  with 
what  the  writer  has  been  able  to  ascertain  so  far,  of  the  primary 
infections  in  the  fields. 

Literature. 
The  botanical  and  general  agricultural  literature  dealing  with 
the  potato  mildew  is  perhaps  more  extensive  than  that  for  any 
other  fungus.     There  are  given  here  merely  a  few  articles,  to 
•which  reference  has  been  made  in  the  preceding  discussions, 

I.  DeBai7,  A.  Redierches  sur  le  dfveloppement  d«  Quelques  Champig- 
nona  Parasites.  Ann.  ScL  Nat  Bot  IV,  ao:  S->48.  1863. 
flllustr.] 

Deals  in  this  paper  especially  with  the  Peronosporeac  and  gives 

considerable  in  formal  ion,  with  illustrations,  of  the  potato  mildew. 

a.  DcBaiy,  A.     Researches   into  the   Nature  of  the    Potato   Fungus, 

Phylophlkora  infestans.    Joum.  Bot,  n.  s.,  5:  105-26,  149-54.    1876. 

Illkstr.I 

Gives  in  this  excellent  paper  the  life  historj  of  the  fungus,  bo 
far  as  known,  and  treats  especially  of  his  studies  made  for  the 
Roy.  AgT.  Soc.  of  England  and  a  criticism  of  Worthington  Smith's 
so-calleit  oospores. 

3.  HiBMe,  G.    Diseases  of  the  Potato.    Joum.   Roy.   Hort   Soc,  09: 

i35>-4i.    1904- 

Gives  short  general  account  of  the  mildew  and  makes  two  rec- 
ommendations, based  on  field  and  laboratory  observations,  for 
keeping  it  in  check;  namely,  collection  of  the  diseased  and  old  seed 
tubers  at  harvest  time  and  use  of  seed  tubers  showing  no  sign  of 

4.  Hatmcfaot,  L.  and  Holliard,  H.    Sur  la  culture  pure  du  Phytopk- 

Ihora  infestatis  DeBary,  agent  de  la  maladie  de  la  porame  de  terre. 
Bull.  Soc  Myc  Fr.,  16:  ao(}-ia    1900, 

Note  that  they  have  been  able  to  grow  this  fungus  on  living 
and  sterilized  media  in  pure  and  artificial  cultures. 

5.  Hatnichot,  L.  and  Holliard,  U.     Sur    le    Phytophthora    infestans. 

Ann.  Myc,  i:   540-3.     1903. 

Give  further  more  extended  notes  on  the  artificial  cultures  of 
this  fungus  on  living  and  sterilized  slices  of  potato  and  pum^in; 
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note  that  the  fungus  does  not  discolor  the  living  plugs  of  potato 
if  grown  pure ;  found  no  oospores. 

6.  Smith,  W.  G.    Potato  Disease,  I,  II.    Diseases  of  Field  and  Gardeo 

Crops:   275-329.    1884.     [lUustr.] 

Makes  an  extended  report  on  Phytophthora  infestans  in  both  its 
active  and  passive  state;  discusses  in  detail  his  discovery  oi 
oospores. 

7.  SmorawBki,  J.    Zur  Entwicklungsgeschichte  der  Phytophthora  wfet- 

tans  (Montague)   DeBy.    Landwirthsch.  Jahrb.,  19:  i-I2l    i8pa 
[lUustr.] 

Gives  a  general  account  of  the  investigations  of  otbers  and 
reeords  observations  and  experiments  of  his  own;  describes  and 
illustrates  immature  oospores  that  he  connects  with  this  fungus. 

8.  Wilson,  A.  S.    Potato  Disease  and   Parasitism.    Trans.  Proc  Bot 

Soc  Edinburgh,  29:  656.    1891. 

Explains  his  mucoplasm  theory,  by  which  he  accounts  foe  the 
spread  of  the  blight. 


Fruit  Speck,  p.  264. 


b.     Leaf  Blight,  p.  265. 


FUNGI  OF  APPLE  AND  LIMA  BEAN. 


a.    Leaf  Spot,  p.  266. 
Celeriac. 


Leaf  Scorch,  a  physiological  trouble,  p.  267. 


DISEASES  OF  MAPLE  AND  NECTARINE. 


Showing  upward  progress  of  disease  by  character  of  leave 
Diseased.  Healthy, 


oco 


Longitudinal  and  c 


a.     Onion  Brittle,  showing  peculiar  malfornialion  of  l< 


b.      Ilacicrial  BlacI;  Spot  of  I'll 


Leaf  Mold,  p.  2?s. 
Strawberry. 


b.     Powdery  Mildew,  p.  276. 


Cultures  of  the  fungus  on  potato  agar,  showing  sclerotia. 


b.     Showing  how  the  fungus  i 


a,  mycelium;  6,  antheridium;  c,  oogonium;  d,  oosphere;  e,  oospore.  Figs. 
1-7,  showing  character  of  mycelium.  Figs.  8-21.  antheridia  and  oogonia  and 
their  development.  Figs.  22-25,  mature  oogonia  and  oospores.  Magnified 
about  600  diameters. 

DEVELOPMENT  OF  MYCELIUM  AND  OOSPORES  OF  LIMA  BEAN  MILDEW. 
Phyiophlhora  PhastoU. 


a.     Diseased  seed  containing  oospores,  except  healthy  one  at  **,  pp.  ; 


b.     Showing  injury  to  young  stems  and  leaf,  p.  281. 
DOWNY  MILDEW  OF  LIMA  BEAN,  Phylophthora  Phaseoli. 


PLATE   XXII. 


a.     S1iowin){  mildew  in  young  and  old  slale  on  poiis. 


b.     Showing  portion  ol  infected  pod  enlarged  two  diameters. 
DOWNY  MILDEW  OF   LIMA  BEAN,  Phyiophthora  Pha^eoU,  p.  28. 


PLATE  xxnr. 


a.    Showing  primary  infection  from  contact  with  ground,  p.  3og. 


b.     Artificial  infection  of  the  mildew  on  cut  surface  of  tuber,  p,  318. 
DOWNY  MILDEW  OR  BLIGHT  OF  POTATO,  Pkyiophlhora  tnfeslans. 


PLATE   XXIV. 


Two  lower  and  tip  of  third  leaf  killed  by  fungus,  lodays  after  inoculation,  p.  315. 


b.     Central  diseased  shoot  grown  from  an  inoculated  tuber,  p.  3 
INFECTION  EXPERIMENTS  WITH  Phytopkthora  tnfestans. 


PLATE   XXV. 


a.    On  plugs  of  living  pouio.    a,  check. 


b.     Un  corn  meal.  c.    On  pumpkin  agar. 

ARTIFICIAL  CULTURES  OF  Phytophlhora  infestans,  p.  317. 


PART   VI— (CONCLUSION). 


Tobacco  Breeding  Experiments  in  Connecticut 

By  a.  D.  Shamel. 

Of  the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  in 
Cooperation  with  the  Connecticut  Agricultural  Experiment 

Station,  New  Haven, 

Introduction. 

The  experiments  on  the  improvement  of  tobacco  by  breeding 
and  seed  selection  carried  on  by  the  Bureau  of  Plant  Industry 
of  the  United  States  Department  of  Agriculture  in  cooperation 
with  the  Connecticut  Agricultural  Experiment  Station,  the  past 
season,  have  included  the  continuation  of  certain  experiments 
begun  in  1903,  together  with  others  begun  in  1904  and  1905. 
This  report  presents  a  brief  review  of  some  of  the  results 
obtained  from  these  investigations,  the  details  of  which,  together 
with  a  more  complete  record  of  these  experiments,  will  be  found 
in  the  publications  of  the  Bureau  of  Plant  Industry  and  separate 
bulletins  of  the  Connecticut  Agricultural  Experiment  Station. 

The  practical  value  and  importance  of  these  tobacco  breeding 
experiments  can  best  be  shown,  perhaps,  by  concrete  illustra- 
tions of  increased  profits  to  the  growers  by  reason  of  greater 
yield  or  improved  quality  of  the  crops,  obtained  by  systematic 
breeding  and  seed  selection. 

The  production  of  strains  of  '^Connecticut  Havana  seed 
tobacco  bearing  one  more  leaf  on  every  plant  than  plants  of 
the  present  varieties  would  mean  an  increased  yield  of  about 
one  hundred  pounds  of  cured  tobacco  per  acre,  which,  other 
things  being  equal,  would  give  the  grower  an  additional  return 
of  about  fifteen  dollars.  This  increase  would  be  practically  all 
profit,  because  it  costs  little  more  to  grow  plants  bearing  a 
large  number  of  leaves  than  plants  bearing  but  few  leaves. 
The  modification  and  improvement  in  the  size  and  shape  of 
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leaves  by  seed  selection  and  breeding,  particularly  in  tke  pro- 
duction of  strains  of  plants  bearing  broad,  round  lea?es,  witb 
fine  veins  standing  out  at  right  angles  to  the  midribs,  and  ftt 
uniform  texture  from  the  tip  to  the  base,  make  it  posaBc  h 
cigar  manufacturers  to  cut  more  wrappers  from  every  leaf  thai 
they  can  cut  from  the  large,  long  and  rather  pointed  leaves 
borne  by  the  plants  of  the  present  varieties.    This  increased 
number  of  wrappers  which  can  be  cut  from  the  iBfcidnal 
leaves  is  bound  to  result  in  higher  prices  to  the  gnwcr,  so 
that  such  improvement  is  beneficial  to  both  grower  and  iwm- 
facturer.     In  strains  where  the  large  and  destructive  sucker 
branches  have  been  bred  off  the  plants  by  systematic  seed 
selection,  the  lessened  cost  of  growing  the  crop  by  reason  oi 
the  lessened  expense  of  suckering,  as  well  as  the  better  qnao! 
of  leaves  produced  by  such  plants,  is  additional  evidence  ct 
the  importance  of  this  line  of  work.      The  most  important 
phase  of  this  subject,  however,  is  the  production  of  seed  wmcn 
will  yield  plants  of  uniform  quality,  in  this  way  increasing  tff 
yield  of  the  more  valuable  grades  of  tobacco  and  reducing  tie 
cost  of  sorting. 

It  costs  but  little,  if  any,  more  to  grow  uniform  plants  pro- 
ducing a  desirable  type  of  tobacco  than  to  grow  plants  lacw 
uniformity  and  yielding  but  a  small   proportion  of  the 
grades.    When  such  uniform  strains,  adapted  to  his  com»^ 
of  soil  and  market  demands,  can  be  secured  by  every  P^ 
with   little   or  no   extra  expense,   by   seed  selection,  » 
tainly  devolves  upon  every  grower  to  give  this  matter  tm 
attention. 

The  Practice  of  Sprouting  Seed. 
It  is  a  common  practice  of  tobacco  growers  in  Connecu 
and  other  northern  tobacco-growing  sections  to  sprout  a  r 
at  least,  of  the  seed  used  for  sowing  the  seed  beds.  ^     , 
usually  done  by  mixing  the  seed  thoroughly  with  moist  to 
apple-tree  fibre,  or  "punk,"  or  rotted  cocoanut  fibre,  and  wep* 
ing  this  mixture  in  glass  jars  or  pans  in  a  warm  room 
few  days.    When  the  sprouts  begin  to  appear,  an  equal  am 
of  dry  seed  is  added  to  the  sprouted  seed,  and  the  nw- 
sowed  in  the  seed  bed.     The  reason  urged  by  the  g^ 
following  this   practice   for   sprouting  the   seed  is  thB 
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sprouted  seed  apparently  produces  the  earliest  seedlings  for 
transplanting. 

In  experiments  conducted  to  compare  plants  raised  from  dry 
and  sprouted  seed,  the  results  of  these  exact  comparisons  did 
not  support  the  conclusion  that  the  sprouted  seed  produced  the 
best  plants.  It  is  true  that  th^  sprouted  seed  under  favorable 
conditions  produced  the  earliest  plants  for  transplanting,  but 
upon  following  the  plants  raised  from  the  sprouted  seed,  from 
the  seed  bed  to  the  field,  it  was  found  that  the  plants  raised 
from  the  dry  seed  quickly  overtook  the  plants  raised  from  the 
sprouted  seed,  and  eventually  produced  the  best  developed 
plants. 

In  many  cases  where  the  sprouted  seed  was  sowed  in  the 
seed  beds,  a  slightly  unfavorable  condition,  such  as  hot  sun, 
or  a  dry  surface  of  the  seed  bed,  seriously  injured,  if  not 
entirely  destroyed,  the  tender  young  plants.  The  young  plants 
from  the  dry  seed  were  more  hardy  and  able  to  withstand  the 
injurious  effects  of  slightly  unfavorable  conditions.  When  the 
seed  is  mixed  with  the  sprouting  medium,  either  "punk"  or 
cocoanut  fibre,  it  is  a  common  practice  to  shake  or  stir  the 
material  frequently  so  as  to  give  as  uniform  conditions  as 
possible  under  the  circumstances  for  sprouting  all  of  the  seed. 
However,  it  frequently  happens  that  some  of  the  seed,  most 
favorably  located,  produces  long  sprouts  before  it  is  sowed  in 
the  seed  beds.  These  plants  are  liable  to  injury  in  sowing, 
and  such  injuries  are  likely  to  result  in  inferior,  dwarfed  and 
undesirable  plants. 

Whenever  the  condition  of  the  soil  permits,  the  dry  seed 
can  safely  be  sowed  several  days  earlier  than  the  sprouted  seed, 
and  with  this  advantage  will,  in. most  cases,  produce  as  early, 
if  not  earlier  plants,  for  transplanting,  as  the  sprouted  seed. 
In  the  case  of  hot-beds,  whether  warmed  by  manure,  steam, 
hot  water,  or  other  means,  there  is  no  good  reason  for 
sprouting  the  seed  before  sowing,  and  the  practice  is  not  only 
unnecessary  and  somewhat  expensive,  but,  as  pointed  out  in 
the  preceding  paragraphs,  likely  to  seriously  injure  the  devel- 
opment of  the  tobacco  beds. 

It  is  recommended  that  growers  demonstrate  the  matter  for 
themselves  by  sowing  this  year  a  portion  of  the  seed  bed  or 
beds  with  dry  seed,  that  is,  without  any  sprouted  seed,  in  order 
to  make  a  comparison  of  the  two  methods  of  sowing  seed.     It 
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can  be  safely  said  that  the  dry  seed  will  produce  better  plants 
in  the  field  than  the  sprouted  seed,  and  if  proper  methods  of 
sowing*  are  pursued,  will  produce  equally  early  plants  for 
transplanting. 

Seed  Separation. 

Large,  heavy  tobacco  seeds  produce  the  best  plants.  As  a 
rule,  the  large  seeds  begin  to  germinate  more  slowly  tian  those 
which  are  small,  light,  or  immature,  but  after  they  \)egin  to 
develop,  the  young  plants  from  the  heavy  seed  make  n^  wd 
vigorous  growth.     At  the  time  of  harvest,  the  plants  gnm 
from  heavy  seed  are  usually  several  days  earlier  than  the  plants 
from  the  light  seed.     This  difference  in  rate  of  growth  becomes 
more  apparent  as  the  season  advances,  although  in  seasons  ven* 
favorable  for  plant  growth  plants  from  light  seed  seem  to  over- 
come, in  part  at  least,  the  unfavorable  conditions  of  growth  of 
the  fore  part  of  the  season.    On  the  whole,  however,  the  obser- 
vations of  the  writer  in  the  comparison  of  plants  raised  from 
light  and  heavy  seed  have  shown  that  the  heavy  seed  pnxiaces 
the  earliest,  most  productive  and  valuable  tobacco  plants. 

The  small,  light,  and  particularly  the  immature  seeds  tend 
to  produce  irregular,  so-called  "freak  plants,"  which,  in  some 
cases,  at  least,  are  more  subject  to  the  attack  of  bixtgoos  m 
other  diseases  than  normal  healthy  plants.     In  view  of  the  w 
that  the  light  seeds  sprout  earlier  than  the  heavy  seeds,  it  is 
probable  that  many  of  the  plants  grown  from  such  seed  arc  set 
out  in  the  field  by  the  growers  and  are  responsible  for  a  P^ 
at  least,  of  the  undesirable  plants  in  the  field.    The  mosaic  or 
calico  disease,  which,  according  to  the  best  evidence  obtauiaWe| 
is  due  to  faulty  nutrition,  affects  plants  raised  from  light  an 
immature  seed  more  extensively  than  plants  raised  from  ho^? 
seed.     In  Connecticut  in  the  past  season,  certain  crops  raisw 
from  heavy  seed  were  almost  free  from  calico,  while  adjoinfl? 
crops  raised  from  the  same  variety  of  seed  but  not  scpar*^^ 
and  under  very  similar  conditions  of  culture,  contained  iroro 
15  to  40  per  cent,  of  calico  plants.     The  same  facts  have 
been    reported    from    other    tobacco-growing    regions, 
instance,  in  the  tobacco-breeding  experiments  conducted  ) 
the  Bureau  of  Plant  Industry  in  cooperation  with  the  Mar} 
land  Experiment  Station  in  Maryland,  a  portion  of  a  cerui 
sample  of  seed  was  separated  and  the  heavy  seed  retained 
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planting,  while  the  other  portion  of  the  seed  was  not  separated. 
The  plants  raised  from  the  heavy  seed  were  almost  wholly  free 
from  calico,  while  adjoiping  rows  of  plants  raised  from  the 
unseparated  seed  contained  as  high  as  60  per  cent,  of  calico 
plants.  It  is  reasonable  to  suppose  that  the  thrifty  and  vigor- 
ous plants  raised  from  the  heavy  seed  more  easily  resist  or 
throw  off  the  attacks  of  certain  diseases  or,  at  least,  recover 
more  quickly  from  the  effects  of  injuries  caused  by  diseases 
or  unfavorable  conditions,  than  the  slower  growing  and  weaker 
plants  raised  from  the  light  seed. 

Owing  to  the  minute  size  of  tobacco  seed  and 
the  consequent  slight  differences  in  size  and  weight 
of  the  light  and  heavy  seed,  it  has  been  difficult 
to  effect  a  practical  separation  of  the  light  from 
the  heavy  seed.  It  has  long  been  rec<^ized  that 
the  heavy  seed  were  in  all  probability  the  best  for 
planting,  but  no  simple  or  practical  means  was 
devised  for  securing  the  heavy  seed.  In  the 
course  of  the  experiments  in  tobacco  breeding 
conducted  by  the  writer,  it  was  early  recognized 
that  the  invention  of  a  practical  seed  separator 
was  a  matter  of  great  importance  to  the  tobacco 
grower.  After  several  experiments,  a  machine 
was  devised  which,  with  subsequent  improve- 
ments, has  proved  to  be  admirably  adapted  for 
this  purpose.  A  picture  of  this  machine  is  given 
in  Figure  10,  and  a  description  of  it  can  be  found 
in  the  Yearbook  of  the  Department  of  Agriculture 
for  1904. 

Jt  Following  the  in- 

vention of  this  ma- 
chine, other  seed 
separators,  some  of 
which  doubtless  are 
improvements,  in 
some  respects  at 
least,  upon  this  sep- 
arator, have  been  devis^  by  tobacco  growers  in  Connecticut  and 
elsewhere.  One  of  these,  invented  by  Mr.  D.  P.  Cooley  of 
Granby,  Connecticut,  has  come  into  general  use  and  proven  to 
be  very  satisfactory  for  the  purpose. 


Tobacco  Seed  Sepaialor. 
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The  small  bulk  of  tobacco  seed  required  to  sow  the  seed 
beds  makes  it  a  small  and  inexpensive  matter  to  sq)arate  the 
seed  even  for  the  most  extensive  plantations.  In  view  of  die 
important  and  profitable  results  obtained  as  a  result  of  this 
attention,  it  is  incumbent  upon  every  grower  to  carefully  sepa- 
rate out  the  heavy  seed  for  planting  and  discard  the  light  and 
inferior  seed. 

The  Value  of  Self-fertilised  Seed. 

Inbred  or  self- fertilized  tobacco  seed,  like  the  seed  of  certain 
other*  exotic  plants,  produces  better  plants  than  seed  which  has 
been  cross-fertilized  within  the  variety.  Under  natural  cowfi- 
tions,  tobacco  flowers  are  frequently  cross-pollinated  by  bees, 
insects  of  various  kinds,  humming  birds,  and  other  agencies. 
These  flowers  secrete  a  sweet,  honey-like  substance  at  the  base 
of  the  corolla,  which,  at  the  time  the  flowers  open,  falls  Ha 
drops  of  rain  about  the  plants  when  the  plants  are  shaken. 
Bees  and  other  insects  feed  upon  this  nectar,  which  they  secure, 
as  a  rule,  by  crawling  down  the  inside  of  the  flowers.  As  the 
insects  pass  in  and  out  of  the  flowers,  in  the  course  of  their 
visits  from  flower  to  flower  and  plant  to  plant,  they  cany 
about  with  them  the  pollen  adhering  to  their  bodies,  in  many 
cases,  no  doubt,  cross-pollinating  the  flowers  that  they  visit  in 
search  of  food.  In  this  manner,  the  flowers  on  the  plants  sa^ed 
for  seed  may  be  crossed  with  an  inferior  plant,  or  with  the 
plants  of  other  strains  of  varieties  of  tobacco  grown  in  the 
vicinity.  This  cross-pollination  is  doubtless  eflFected  in  some 
cases  between  fields  of  tobacco  situated  several  miles  apart,  but 
most  frequently  occurs  between  plants  in  the  same  field.  Such 
cross-fertilized  seed  produces  plants  which,  as  regards  unifor- 
mity of  type,  vigor  of  growth,  and  quality  of  leaf,  are  inferior 
to  plants  raised  from  the  seed  of  carefully  selected  plants  pro- 
tected from  cross-fertilization. 

This  striking  and  important  characteristic  of  the  tobacco 
plant  makes  it  possible  for  the  grower  to  select  the  type  of  ptaR 
he  desires,  that  fulfils  his  ideal  of  a  good  type  of  plant,  and,  bv 
protecting  the  flowers  of  this  plant  from  cross-f ertilizatioo,  to 
propagate  this  valuable  type  in  succeeding  crops.  No  one  thing 
in  the  course  of  these  experiments  has  stood  out  so  clearly  as 
the  wonderful  uniformity  of  the  progeny' of  plants  the  seed  or 
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which  has  been  saved  under  bag  and  thus  protected  from  cross- 
fertilization.  The  reason  that  this  characteristic  of  strong 
transmitting  power  is  so  striking  and  makes  such  a  strong 
impression  on  the  observer  is  because  the  characteristics  that 
are  important  in  the  production  of  a  high  grade  cigar  wrapper 
tobacco,  such  as  size  and  shape  of  leaves,  number  of  leaves 
and  suckers  borne  by  the  individual  plants,  size  and  arrange- 
ment of  veins,  and  color  of  leaves,  are  prominent  and  can  be 
easily  noticed  even  by  the  most  casual  observer.  Therefore, 
in  looking  over  a  row  or  plat  of  plants,  the  progeny  of  a  parent 
whose  flowers  were  protected  from  cross-fertilization, — ^a  row 
or  plat  in  which  every  plant  is  alike,  the  number,  shape  and 
size  of  leaves  the  same,  the  height  of  plants,  number  and  size 
of  suckers  alike,  the  color  of  leaves  and  size  of  veins  uniform  as 
regards  every  plant, — the  observer  must  be  forcibly  struck  by 
the  faithfulness  with  which  the  characteristics  of  the  parent 
plant  have  been  transmitted  to  all  the  progeny.  Of  course,  the 
season,  the  system  of  culture  and  other  factors  exert  a  strong 
influence  on  the  crop,  but,  in  any  case,  the  effect  of  using  self- 
fertilized  seed  and  the  benefits  to  be  derived  from  following 
the  practice  of  saving  seed  in  this  manner  are  plainly  evident 
under  all  conditions. 

The  Selection  of  Seed  Plants  and  Methods  of  Saving  Seed. 

The  selection  of  the  plants  to  be  saved  for  seed  production 
requires  careful  study  of  the  individual  plants  in  the  field  from 
the  time  of  transplanting  to  the  topping  process.  In  order  to 
illustrate  the  necessity  for  the  careful  observation  of  the  plants 
used  for  seed  production  during  the  early  as  well  as  later  stage 
of  growth,  the  selection  for  early  maturing  strains  may  be 
cited.  The  difference  in  earliness  between  individual  plants 
is  more  noticeable  in  the  young  plants  than  in  the  older  ones. 
In  Plate  XXVI,  a,  is  shown  an  illustration  of  the  great  variability 
in  rate  of  growth,  correlated  with  earliness  and  lateness  of  ripen- 
ing of  the  tobacco  on  different  plants  of  Connecticut  Broadleaf 
tobacco.  In  previous  experiments  it  has  been  demonstrated  that 
by  selecting  the  early  plants, — such  as  the  large  early  plant  in 
the  illustration, — and  saving  the  seed  under  bag, — it  is  possible 
to  produce  an  early  maturing  strain  of  tobacco,  a  matter  of 
great  importance  in  northern  sections.     This  difference  in  rate 

22 
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of  growth  and  earliness  of  maturing  is  not  so  easily  noted  when 
the  plants  are  nearer  maturity. 

In  the  case  of  the  Havana  Seed  and  Broadleaf  varieties  of 
tobacco,  the  ideal  type  of  plant  is  one  producing  tfie  largest 
possible  number  of  leaves  consistent  with  good  caring  and 
other  considerations  of  handling  the  plant.  The  leaves  shoold 
be  broad  and  round,  with  fine  veins  standing  out  at  almost  a 
right  angle  with  the  midrib.  The  texture  of  the  leaf  should 
be  uniform  from  the  tip  to  the  base  so  that  as  much  of  the  bf 
as  possible  shall  be  available  for  cutting  out  cigar  wrappers 
with  the  least  possible  waste.  The  leaves  should  be  uniform 
from  the  top  to  the  bottom  of  the  plant  in  shape,  sire  and  all 
other  characteristics,  more  particularly  in  time  of  ripening. 
The  plant  should  have  but  few  and  small  suckers,  and  the  leaves 
should  be  set  very  closely  together  on  the  stalk.  These  diarac- 
teristics  will  usually  be  found  to  be  correlated  with  sraaD  pro- 
duction of  seed. 

With  a  clear  conception  of  the  type  of  plant  desired  the 
grower  should  carefully  study  the  plants  in  the  field  in  order 
to  pick  out  the  plants  most  nearly  approaching  the  desired  t)!* 
and  to  save  them  for  seed.  When  a  plant  is  found  that  at  a 
preliminary  examination  seems  suitable  for  seed  prodoctioD, 
it  can  be  marked  with  a  rag  or  some  kind  of  tag.  During  the 
topping  process  these  plants  must  be  maiiced  very  pronuncntly 
in  order  to  avoid  accidental  topping.  As  soon  as  the  flowers 
begin  to  develop,  the  plant  should  be  pruned  for  the  appKcation 
of  the  bag. 

In  preparing  the  plant  for  the  bag,  all  of  the  top  leaves  and 
sucker  branches  should  be  carefully  pinched,  or  better,  trimmed 
off  with  a  small  pair  oif  scissors  or  with  the  pocket-knife.  This 
process  is  most  important,  because  if  the  top  leaves  arc  allowed 
to  grow  within  the  bag,  the  water  constantly  transpired  bf 
them  favors  the  development  of  mold  within  the  bag  and  the 
injury  of  the  seed  by  it.  Neglect  of  this  detail  has  been  the 
most  fruitful  cause,  in  fact,  so  far  as  the  writer  is  aware,  the 
sole  cause  of  poor  seed  under  bag.  The  writer  has  lost  hardly 
a  single  head  of  seed  from  thousands  of  seed  heads  saved 
under  bag. 

The  best  kind  of  bag  is  a  very  light  but  strong  paper  bag* 
of  at  least  twelve-pound  size.  If  desired,  needle  holes  can  oe 
punched  in  the  bag,  although  so  far  as  the  writer  knows  ther« 
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is  no  reason  for  so  doing.  In  no  case  should  heavy  coarse  bags 
be  used,  because  they  absorb  ;noisture,  dry  out  slowly,  and  by 
their  heavy  weight  tend  to  bend  and  in  some  cases  injure  the 
plant. 

The  bag  should  be  put  on  before  any  flowers  open,  or  if  any 
of  the  flowers  open  before  the  bag  can  be  applied,  they  should 
be  pinched  off  and  discarded.  The  bag  should  be  tied  loosely 
about  the  stalk  below  the  flower  head  and  slipped  up  occasion- 
ally to  allow  for  the  rapid  development  ^of  the  growing  stalk. 
During  the  past  season,  the  writer  observed  one  or  two  cases  out 
of  the  many  "bagged"  fields  where  the  growers  had  put  on  the 
bag,  then  carelessly  }eft  the  plants,  never  touching  them  again 
until  ready  to  harvest  the  seed.  As  a  result,  the  big  sucker 
developed  in  the  plant,  appropriating  the  nourishment  that 
otherwise  might  have  gone  to  the  production  of  better  seed, 
and  in  some  cases  suckers  growing  within  the  bag  simply  pushed 
out  through  the  bottom  of  it,  in  the  meantime  crushing  and 
injuring,  if  not  wholly  destroying,  the  seed  pods  in  the  bag. 

After  the  seed  has  been  fertilized  and  the  pods  have  begun 
to  swell,  the  bags  can  be  removed,  if  desired.  Such  practice 
may  be  advisable,  particularly  during  a  long  damp  season,  but 
is  not  recommended  as  a  rule.  The  writer  does  not  remove 
the  bags  at  all,  and  for  three  seasons,  with  a  little  attention  and 
care  to  every  plant,  has  had  no  difiiculty  in  getting  the  normal 
supply  of  excellent  seed.  If  the  bags  are  removed,  all  the 
flower  buds  and  every  flower  not  yet  fertilized  must  be  care- 
fully picked  oflf  and  thrown  away. 

Plate  XXVI,  b,  shows  a  field  in  which  high-bred  tobacco 
seed  is  being  grown  on  a  commercial  scale,  by  the  method  just 
described. 

When  the  pods  have  turned  brown,  indicating  maturity,  the 
seed  heads  should  be  cut  off,  hung  in  a  dry,  airy  place,  and 
allowed  to  dry  out  very  thoroughly.  As  soon  as  completely 
dry,  the  seed  can  be  shelled,  the  light  seed  blown  out  with  a 
seed  separator,  and  the  heavy  seed  stored  in  dry  glass  jars 
placed  in  a  safe  place.  Under  such  conditions  the  vitality  of 
tobacco  seed  will  remain  almost  wholly  unimpaired  for  a  con- 
siderable term  of  years. 

If  the  grower  wishes  to  breed  tobacco  more  carefully,  the 
leaves  from  the  seed  plants  should  be  picked  off  when  they 
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become  ripe,  and  the  leaves  from  each  plant  Strang  on  a  sepa- 
rate lath,  so  numbered  as  to  correspond  with  the  seed  head  ot 
the  same  plant.  These  laths  of  tobacco  should  be  hung  in  the 
curing  shed,  under  normal  conditions,  and  sweat  with  the  bulk 
of  the  crop.  A  study  of  the  cured  tobacco  may  reveal  char- 
acters and  qualities  undiscovered  in  the  green  leaves  in  the  fieli 
The  seed  from  the  plants  producing  the  best  tobacco  can  then 
be  used  for  planting,  and  the  seed  from  the  plants  producing 
the  poor  tobacco  discarded.  This  method  of  selection  is  of 
particular  value  and  importance  where  the  selections  arc  n»ade 
on  the  basis  of  burn,  as  it  enables  the  grower  to  pick  out  the 
plants  producing  good  burning  tobacco.  The  test  for  bum 
can  be  made  in  the  usual  manner  or  with  apparatus  described  in 
a  bulletin  of  the  Bureau  of  Plant  Industry  which  is  in  course 
of  preparation.  The  usual  test  with  a  match,  or  wrapping  on 
a  cigar,  however,  will  suffice,  under  ordinary  circumstances,  tor 

the  making  of  an  intelligent  selection. 

• 

Two  New  Varieties  Produced  by  Hybridisation, 

In  the  season  of  1903  the  writer  made  a  number  of  crosses  of 
varieties  of  tobacco,  in  one  case  using  Connecticut  Havana  as 
the  mother  parent,  and  Cuban,  Sumatra,  Broadleaf  and  other 
varieties  as  male  parents.  In  another  set  of  crosses  the  Connec- 
ticut Broadleaf  was  used  as  the  mother  parent,  and  Cuban. 
Sumatra,  Havana  Seed  and  other  varieties  as  male  parents.  In 
1904  the  progeny  of  these  crosses  were  planted  in  separate 
rows  or  plats  in  experimental  fields.  In  1905  selections  of  seed 
from  the  best  plants  produced  in  1904  were  set  out  in  separate 
rows  or  plats,  from  which  seed  was  obtained  for  general  dis- 
tribution in  1906.     As  a  result  of  these  crosses,  two  hybrids 

• 

have  been  secured  of  particular  merit  and  value,  possessing 
the  acclimated  and  high  qualities  of  the  native  New  England 
varieties,  combined  with  some  of  the  finer  qualities  of  the  stand- 
ard imported  varieties.  Other  new  types  were  secured  which 
give  promise  of  being  of  value,  but,  in  order  to  fully  demon- 
strate their  possibilities,  further  careful  tests  in  the  experimental 
field  are  necessary.  The  two  varieties  which  have  been  con- 
sidered fixed  and  worthy  of  distribution  are  to  be  considtrd 
simply  as  improvements  on  the  native  New  England  varieties. 
They  are  adapted  to  the  same  methods  of  culture,  han^esting 
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and  handling  in  the  curing  sheds  and  warehouses,  in  fact,  are 
simply  modified  strains  of  the  Havana  Seed  and  Broadleaf 
varieties.  The  general  characteristics  of  these  hybrids  are, 
broad,  short,  round  leaves  with  fine  veins ;  uniform  quality  and 
texture  of  leaf  from  tip  to  base ;  large  number  of  leaves  borne 
by  the  individual  plants ;  fine,  light  and  even  colors  in  the  cured 
tobacco ;  good,  even  and  regular  burn ;  considerable  stretch  or 
elasticity  and  strength;  vigorous  growth  of  plants,  indicating 
as  a  rule  early  maturity ;  and  an  appearance  when  wrapped  on 
cigars  of  a  high  grade  cigar  wrapper  tobacco. 

The  Cooley  Hybrid. 
Havana  Seed  $  X  Sumatra  $ 

This  new  variety  was  obtained  by  crossing  the  Havana 
Seed  variety  grown  by  Mr.  D.  P.  Cooley  of  Granby,  Conn, 
with  Sumatra  tobacco.  The  pollen  for  pollination  was  obtained 
from  plants  grown  from  Florida  Sumatra  tobacco  seed.  This 
Florida  Sumatra  had  been  grown  in  the  Connecticut  valley  for 
two  seasons  and  was  partially  acclimated.  Carefully  selected 
plants  were  used  for  both  the  female  and  male  parents,  or  for 
dam  and  sire.  Typical  leaves  from  the  parent  plants  are  shown 
in  Plate  XXVH,  a.  In  this  hybrid,  little  breaking  up  of  type  has 
been  observed  during  the  first  or  second  generation,  which  is 
apparently  contrary  to  the  experience  of  plant  breeders  in  other 
lines  of  work,  but  agrees  with  the  general  experience  of  tobacco 
growers  concerning  the  so-called  accidental  hybrids.  How- 
ever, there  has  been  more  or  less  variation,  giving  opportunity 
for  selection,  which  has  been  carried  on  rigidly  the  past  two 
seasons. 

The  description  of  the  Cooley  hybrid  in  the  field  is  as  fol- 
lows:— number  of  leaves,  i6;  length  of  leaves,  2j  inches; 
width  of  leaves,  ijyi  inches;  shape  of  leaves,  very  round; 
uniformity  of  leaves,  very  good ;  color  of  leaves,  deep  green ; 
spots,  none;  rust,  none;  maturity,  early;  position  of  leaves, 
partly  erect ;  height  of  stem,  29  inches ;  circumference  of  stem, 
2j4  inches;  length  of  internode,  2  inches;  number  of  suckers, 
2 ;  size  of  suckers,  medium  to  small. 

The  Cooley  hybrid  cured  tobacco  has  been  pronounced  by 
buyers    and   manufacturers    to   be    a   very   greatly    improved 
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Havana  Seed  tobacco  and  worthy  of  careful  trial  by  Connecti- 
cut tobacco  growers.  In  order  to  propagate  the  variety,  the 
seed  of  selected  plants  must  be  saved  under  bag  in  order  to 
prevent  cross- fertilization  with  other  tobacco  and  possiMc 
deterioration.  A  typical  plant  of  this  hybrid  is  shown  in  Rate 
XXVIII,  a. 

The  Brewer  Hybrid. 
Connecticut  Broadleaf  $  X  Cuban  S 

The  Brewer  hybrid  is  the  result  of  a  cross  made  in  1903 
between  a  mother  plant  of  Connecticut  Broadleaf  tobacco 
(grown  by  Mr.  N.  S.  Brewer  of  Hockanum,  Conn.)  and  a 
Cuban  plant  as  the  male  parent.  The  pollen  for  pollination 
was  secured  from  plants  grown  for  two  seasons  in  the  Connec- 
ticut valley  from  seed  imported  from  Cuba.  The  striking 
characteristics  of  the  Brewer  hybrid  are  short  broad  leaves,  very 
fine  veins,  even  grain  and  texture  from  tip  to  base  of  leaves, 
large  number  of  leaves  borne  by  the  individual  plants,  partly 
erect  habit  of  growth  of  the  leaves,  and  light  even  color  of  the 
cured  and  fermented  tobacco.  Typical  leaves  from  the  parent 
plants  of  this  hybrid  are  shown  in  Plate  XXVII,  b.  There  is 
no  doubt,  after  most  careful  inspection  by  growers  and  manufac- 
turers, that  this  variety  is  a  most  valuable  acquisition  to  the 
valuable  varieties  of  tobacco. 

The  description  of  the  Brewer  hybrid  in  the  field  is  as  fol- 
lows : — ^number  of  leaves,  21 ;  length  of  leaves,  27^  inches ; 
width  of  leaves,  19 J^  inches;  shape  of  leaves,  very  round; 
uniformity  of  leaves,  very  good;  color  of  leaves,  deep  green; 
spots,  none;  rust,  none;  maturity,  medium  to  early;  position 
of  leaves,  partly  erect;  venation,  very  fine;  height  of  stem, 
42  inches ;  circumference  of  stem,  2j4  inches ;  length  of  inter- 
nodes,  2  inches ;  number  of  suckers,  2 ;  size  of  suckers,  small. 

The  suckering  habit  in  this  hybrid  has  a  tendency  to  break 
out  in  individual  plants,  but  by  reason  of  analogy  in  the  pro- 
duction of  suckerless  types  of  other  varieties,  it  is  believed  that 
this  habit  can  be  controlled,  if  not  eradicated,  by  careful  selec- 
tion of  suckerless  seed  plants.  Seed  should  always  be  saved 
under  bag,  in  order  to  prevent  cross-fertilization  with  other 
varieties.  A  typical  plant  of  this  hybrid  is  shown  in  Plate 
XXVIII,  b. 
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EXAMINATION  OF  BABCOCK  TEST  APPARATUS. 

Pursuant  to  the  requirements  of  Section  4887  of  the  general 
statutes,  the  station  has  tested  within  the  year  293  pieces  of 
glass-measuring  apparatus  for  the  creameries  and  dairymen 
of  the  state,  making  the  total  number  tested  since  the  passage 
of  the  law,  4067. 

There  were  tested  in  1905 

Tested.  Found  inaccurate. 

Pipettes  for  cream   4  o 

Cream-test  botties   216  o 

Milk-test  bottles   73  4 

293  4 

Percentage  found  inaccurate  in  1901  2.3 

"  1902  i.o 

"  1903  0.0 

"  1904  0.7 

"    .  "  "  "  1905  1.4 


TESTS  OF  GUERNSEY  COWS  FOR  ADVANCED 

REGISTRY. 

On  request  of  the  Guernsey  Cattle  Club  the  station  has  made 

monthly  tests  of  the  weights  of  milk  and  butter-fat  given  by  a 
number  of  thoroughbred  Guernseys  entered  for  advanced 
registry. 

Within  the  year,  the  twelve  months'  tests  of  nine  cows  have 
been  completed.  The  year's  records  of  three  of  those,  as  given 
by  the  Guernsey  Cattle  Club,  are  as  follows : 

Pounds  Poundi  Age 

milk.  butter-fat.  years. 

Washita's  Coquette,  No.  11492,  owned  by 

R.  &  H.  Scoville,  Chapinville 7632  346  5^ 

Lodovia,   No.    14647,   owned  by   H.   B. 

Tuttle,  Naugatuck  4768  279  354 

Lidigia  Lenfestey,  No.  14642,  owned  by 

H.  B.  Tuttle,  Naugatuck 4462  267  2^ 

The  records  of  the  other  six  cows  have  not  yet  been  published. 
Three  cows  are  now  under  test. 
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NOTICE   BY  THE  DIRECTOR. 

As  this  report  is  limited,  by  order  of  the  State  Board  of  Con- 
trol, to  375  pages,  papers  or  summaries  of  the  Station's  work  on 
the  following  subjects  cannot  be  printed: — 

Tests  of  the  Vitality  of  Vegetable  Seeds,  Notices  of  the  work 
on  Com,  Breeding,  Forestry,  Cover  Crops  and  the  Introduction 
of  Alfalfa  into  Connecticut. 


PLATE  XXVI. 


a.  Variation  in  growth  of  to1>acco  plants  set  at  the  s 
naturing  ten  days  earlier  than  others.  This  is  typical  of 
n  all  fields. 


PLATE  XXVII. 


Typical  Havana  seed  mother  parent  or 
Typical  Sumatra  male  parent  on  right, 
Typical  Hybrid  leal  in  center. 


Typical  Broadleaf  mother  parent  on  le 
Typical  Cuban  male  parent  on  right. 
Typical  Hybrid  leaf  in  center. 


PLATE   XXVIII. 
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Acer  Saccharinum  267 

Acid  phosphate,  analyses  of  33 

Adalia  bipunctata   211,  213,  215,  216,  218,  258 

Agapostemon  radiaius  213,  215,  217,  218 

Agromyza  aeneiventris   219 

angulata    211 

diminuta   212 

Alcidamea  producta  220 

Aleyrodes  acteae    191 

vaporariorum    255 

Alfalfa  meal,  discussion  and  analysis  of  sample  of 160,  182,  183 

Allium   Cepa    270 

Alternaria  Brassicce  var.  nigrescens 263 

Amblyteles  sp   217 

American  Agricultural  Qiemical  Co.: — 

Bradley's  Complete  manure  for  potatoes  and  vegetables.  .11,  82,  83 

Superphosphate    11,  66,  67 

Potato  manure    11,  90,  91 

Fertilizer    11,  88,  89 

Com  phosphate  11,  92,  93 

Farmers'  new  method  fertilizer 11,  66,  67 

Eclipse  phosphate   11,  70,  71 

Complete  manure  for  top  dressing  grass  and 

grain    IT,  86,  87 

Niagara  phosphate    11,  52,  70,  71 

Church's  Fish  and  potash  11,  62,  63 

Crocker's  Potato,  hop  and  tobacco  fertilizer 11,  92,  93 

Ammoniated  com  phosphate   11,  86,  87 

New  rival   fertilizer   11,  68,  69 

Darling's  Farm   favorite    11,  64,  65 

Potato  manure    11,  74,  92,  93 

Dissolved  bone  and  potash 11,  52,  62,  63 

Tobacco  grower 1 1,  72 

Blood,  bone  and  potash   11,  58,  59 

General    fertilizer    11,  68,  69 

East  India  Potato  manure   11,  82,  83 

A.  A.  ammoniated  superphosphate.  ..11,  64,  65,  70,  71 

Great  Eastern  Northern  corn  special 11,  92,  93 

H.  G.  vegetable,  vine  and  tobacco  fer- 
tilizer     II,  74,  90,  91 

General    11,  52,  70,  71 
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American  Agricultural  Chemical  Co.: — 

Packers'  Union  Gardeners'  complete  manure ii,  52i  60. 6i 

Animal  com  fertilizer  n,  86,  ^ 

Potato  manure   11,  74i  92. 93 

Universal  fertilizer   11,  52,  68,  69,  70, 71 

Quinnipiac  Market  garden  manure n.  S6,  ^ 

Phosphate    11,  52,  66, 67 

Potato  manure    11,  84, 85 

phosphate    11, 90, 91 

Com  manure  11, 90, 91 

Climax  phosphate    11, 68, 69 

Read's  Practical  potato  special iii  94. 95 

Standard  superphosphate n,  68,  69 

Vegetable  and  vine  fertilizer 11,  74,  88^  89 

Wheeler's  Cora  fertilizer   11,  %  95 

Potato  manure  11,  86, 87 

Havana  tobacco  grower  11,  8?i  83 

Bermuda  onion  grower  11,  74*  92. 93 

Williams  &  Gark's  Americus   H.   G.   special    fertili- 
zer     II,  52»62,6i3 

•             ammoniated    bone    super- 
phosphate     II,  64,  6s 

Potato  phosphate  11,  90. 9^ 

Americus  potato  manure   i  if  9^  93 

com  phosphate    ii»  90»  9^ 

A.  A.  C.  Co/s  H.  G.  tobacco  manure 12,  73,  74  79 

Complete  manure  with  10%  potash.  .12,  52,  56,  57* 

62,63 

Grass  and  lawn  top  dressing 12,  74>  9^*  93 

Castor  pomace  i^t  J^ 

Tobacco  starter  and  grower  .  .12,  74,  84,  8s  94f  95 

Dry  ground  fish  12,  481 49 

Fine  ground  bone 12,  44*  45 

Nitrate  of  soda 12.  21 

Muriate  of  potash   12,  38,  39 

Complete  tobacco  manure 12,  96,  97 

Southport  XX  special  12,  5i»  S^r  57 

Grass  and  oats  fertilizer I2»  74*  9^  93 

Acid  phosphate  12,  33 

H.  G.  Fertilizer  with  10%  potash. ..  .12,  52,  64,  65 

"American  Disinfectant"  as  an  insecticide,  tests  of 261 

Analyses  of  feeding  stuffs,  uses  of .* '49 

Anatis  15-punctata  23D 

Ancistrocerus  tigris  ^^ 

Andrena  carlini   21a,  216,  217 

hilaris  220 

macgillwrayi  218 

mandibularis  212,  216 
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Andrena  nasoni    210,  212,  215,  216,  217,  218,  219,  221^  222 

salicacea    210,  214,  215 

sp 210,  212,  217,  220 

vicina    210^  212,  213,  214,  215,  216,  217,  218,  221,  222 

(Opandrena)  bipunctata 210,  214,  215,  216,  217,  218,  219, 

220,  222,  223 

Anisota  senatoria  257 

Announcement  of  the  station i 

Anopheles  punctipennis   225 

Ant,  carpenter   258 

Antheridia  of  downy  mildew  of  lima  beans,  description  of 293,  294 

Anthomyia  radicntn  212,  218,  223 

Anthrenus  scrophulariae    215,  219 

verhasci   .' 191,  213,  219 

Apanteles  sp 210,  211,  213,  215 

Apatelodes  torrefacta  257 

AphoHogmus  ?  sp.  .* 214 

Aphis,  apple   195 

gossypii    255 

pomi    195,  255 

sarbi   t 261 

Aphodius  granarius  215 

Apis  mellifera   207,  216,  217,  219,  220,  222 

Apium  graveolens,  var,  rapaceum  267 

Apple  bucculatrix 250 

Apple,  common  insects  visiting  flowers  of 209,  217 

Apple  maggot  infesting  huckleberries   260 

Apples,  fruit  speck  of  264 

Armour  Fertilizer  Works : — 

Grain  grower 12,  88,  89 

High  grade  potato 12,  82,  83 

All  soluble  12,  64,  65 

Bone,  blood  and  potash  12,  51,  58,  59 

Ammoniated  bone  with  potash  12,  66,  67 

Bone  meal 12,  44,  45 

Complete  potato  •. 12,  74,  88,  89 

Com  king  la,  86,  87 

Market  garden   12,  56,  57 

Army  worm,  false  257 

Arsenate  of  lead  as  a  dip  for  plants 260 

Ashes,  analyses  of  cotton  hull   99-101 

lime-kiln    103 

wood    103,  104 

Aspidiotus  abietis  241 

ancylus  241 

cyanophylli    242 

forbesi    242 
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Aspidiotus  hederae    242.  256 

ostraeformis   242 

perniciosus    242, 256 

ulmi 2fl 

Asterolecanium  pustulans    255 

variolosum   235 

Attagenus  piceus 214 

Aulacaspis  rosae  .' 241,  2# 

Available  phosphoric  acid,  explanations  concerning 34 

Babcock  apparatus,  examinations  of  343 

Baccha  fascipennis 230 

Bacterial  black  spot  of  plum VI 

Beans,  downy  mildew  of  lima  263 

fungous  diseases  of  ^ 

rust  of  string  ^3 

Beef  scrap,  analyses  of i8i  i^ 

Beetle,  cigarette    ! ^ 

cucumber  flea   25S 

elm  leaf  258 

fruit  bark   2S8 

gold    t 258 

June    258 

striped  blister   2^ 

twice-stabbed  lady-    23a  25^ 

two-spotted   lady-    258 

Belostoma  americana ^ 

Berkshire  Fertilizer  Co.: — 

Berkshire  Complete  fertilizer 12.  58. 39 

Potato  and  vegetable  phosphate 12,  84.  85 

Ammoniated  bone  phosphate  12,  64,  fe 

Fine  ground  bone  12,  43»  -M*  45 

Blackberry,  common  high  bush  309.  220 

Blight  of  potatoes See  potato  \^t^ 

Blood,  analyses  of  dried  ^ 

Board  of  control,  report  of 3 

Boardman,  F.  E.  : — 

Bqardman's  Complete  fertilizer  for  potatoes  and  general 

crops   12,7^79 

Bohl,  Valentine: — 

Self-Reconmiending  fertilizer  12,  43»  44.  45 

Complete  market  garden  fertilizer  12,  60.  61 

Bombus  americanorum  2i7»  220 

consimilis    213,  217,  2i9»  ^ 

pennsylvanicus    ^^^ 

ridingsii    216,217.^ 

virginicus    216,  2I7»  2i9 

Bone,  analysis  of  charred  ^ 
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Bone  and  tankage,  valuation  of  42 

manures,  discussion  and  analyses  of 41-45 

Borer,  round-headed  apple   258 

stalk 257 

Botanist,  report  of 263 

Botrytis  patula 274 

Bowker  Fertilizer  Co.  :— 

Stockbridge  Special  com  manure  12,  74,  86,  87 

Tobacco  manure  12,  80,  81 

Potato  and  vegetable  manure 12,  82,  83 

Grass  top  dressing 12,  80,  81 

Potato  and  vegetable  fertilizer 12,  92,  93 

phosphate    12,  92,  93 

Hill  and  drill  phosphate 12,  68,  69 

Farm  and  garden  phosphate,  or  ammoniated  bone 12,  66,  67 

Fisherman's  brand  Rsh  and  potash 12,  62,  63 

Tobacco  starter    12,  88,  89 

ash  elements   12,  yy^  96,  97 

carbonates   12,  96,  97 

Sure  crop  phosphate 12,  68,  69 

Market  garden  fertilizer  12,  62,  63 

Corn  phosphate  12,  94,  95 

Early  potato  manure  13,  82,  83 

Fine  ground  dry  fish 13,  48,  49 

Fairfield  onion  fertilizer   13,  73,  78,  79 

Nitrate  of  soda  13,  21 

Muriate  of  potash  13,  38,  39 

Fine  ground  bone   13,  44,  45 

Complete  alkaline  tobacco  grower  .  # 13,  96,  97 

Canada  hard  wood  ashes 13,  102,  103 

Acid  phosphate  13,  33 

Square  brand  bone  and  potash  13,  62,  63 

Castor  pomace  13,  32 

Gloucester  fish  and  potash 13,  68,  69 

Middlesex  special  13,  60,  61 

Potash   bone    13,  70,  71 

Bracon  sp 210 

Bradley's  fertilizers See  American  Agricultural  Chemical  Co. 

Bradycellus  rupestris    218 

Brittle  of  onions    270 

Brown  rot  of  nectarine 268 

peach    263 

Bucculatrix  pomifoliella  256 

Buckwheat  middlings,  discussion  and  analyses  of  samples  of  ..160,  182,  183 
Buffalo  Fertilizer  Co.: — 

Fish  guano  I3>  62,  63 

Farmer's  choice   I3»  52,  64,  65 
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Buffalo  Fertilizer  Co. : — 

Ideal  wheat  and  corn 13,  74,  82,  Bj 

Vegetable  and  potato 13,  72,  73,  80, 81 

Garden  truck  13,  50,  51,  52,  Si  59»  6a  61 

High  grade  manure  I3>  51*  A  9 

Bone  meal   I3f  43f  44. 4S 

Butter,  examination  of  samples  of Vff 

Butterfly,  mourning  cloak  257 

Butternut,  white  mold  of alS5 

JByturus  unicolor    220,  2 jB 

Caliroa  ?  sp 217 

Callipterus  betulaecolens   255 

Calocoris  rapidus  2S6 

Camel  cricket 2SS 

Camponotus  pennsylvanicus   217,  258 

Camptocladius  byssinus  21S1  223 

Carpenter  ant    258 

worm    257 

Carpophilus  discoideus  216 

Castor  pomace,  analyses  of 32 

Catalpa  Kempferi,  fungous  disease  of 266 

Caterpillar,  red-humped    257 

saddle-back 257 

spiny  elm  257 

walnut   257 

yellow-necked    237 

zebra    257 

Cayenne,  examination  of  adulterated  sample  of 125 

Celeriac,  fungous  disease  of 2& 

Celioxys  sp 220 

Ceratina  dupla  210,  219^  220^  223 

Ceratomia  undulosa 257 

Ceratopogon  fusculus    211,  214,  215,  223 

Ceratopogon  sp 217 

Ceutopkilus  grandis '. 255 

Chermaphis  abietis  255 

Cherry,   sweet    209^  215 

Chilocorus  bivulnerus  ^5^ 

Chionaspis  americana    235 

comi   vfi 

euonymi   240.  256 

furfura    24O1  256 

pinifoliae    240,  256 

Chironomus  modestus  217 

sp ^57 

Chlorops  assimilis    211,  213,  215,  2x9,  223 

variccps    212 

Chocolate,  examination  of  samples  of 143 


INDEX.  351 

Page. 

Chrysogaster  pulchella 217 

Chrysomphalus  aonidum    243 

aurantii   244 

dictyospermi    244 

ficus   243 

Chrysopa  oculata  256 

Church's  Fish  and  potash  11,  62,  63 

Cicada  canicularis 255 

Cinnamon,  examination  of  adulterated  sample  of 125 

Cladosporium  carpophilum   268 

Clark,  The  Everett  B.,  Co.  :— 

£.  B.  C.  Special  mixture  for  general  use 13,  70,  71 

Cloves,  examination  of  adulterated  samples  of 125 

Coccidae  of  Connecticut,  the  more  important 234 

Coccus  hesperidum 237 

Cockroach   255 

Cocoa,  examination  of  sample  of 143 

Coe,  E.  Frank,  Co.  i— 

£.  Frank  Coe's  H.  G.  Ammoniated  bone  superphosphate.  .13,  64,  65 

Gold  brand  excelsior  guano  13,  51,  56,  57 

Red  brand  excelsior  guano 13,  51,  56,  57 

L.  I.  market  garden  special 13,  51,  58,  59 

Columbian  com  fertilizer  13,  90,  91 

Columbian  potato   fertilizer    13,  94,  95 

Celebrated  special  potato 13,  88,  89,  94,  95 

Fish  and  potash   (FP) 13,  62,  63 

XXX  Pure  ground  bone 13,  43,  44,  45 

Tobacco  and  onion  fertilizer 13,  78,  79 

New  Englander  corn  fertilizer  13,  88,  89 

potato  fertilizer    13,  90,  91 

XXV  Ammoniated  bone.  13,  68,  69 

Coffee,  examinations  of  121,  122 

"imitation"    121 

Colletes  inaequalis    210,  214,  215 

valida    210,  212 

Colobopterus  excisus  256,  262 

Condensed  milk,  analyses  of  116 

Connecticut  Fat  Rendering  and  Fertilizer  Corporation: — 

Tankage    13,  46,  47 

Connecticut  Valley  Orchard  Co. : — 

C  V.  O.  Co.'s  High  grade  special  13,  56,  S7 

Cooper's  Glue  Factory,  Peter: — 

Pure  bone-dust  13,  44,  45 

Coptocych  aurichalcea  258 

Corn  and  oat  feeds,  discussion  and  analyses  of  samples  of.  .161,  182,  183 

wheat  feeds,  "  ..161,  182,  183 

Com  cobs  and  wheat  feed,  analyses  of 161,  182-185 
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Corn,  oats  and  barley,  discussion  and  analyses  of  samples  of.  .162,  1S4, 185 

Corn  oil,  examinations  of ui 

Correspondence  of  entomologist  191 

Corydalis  comutus  256 

Cotton  hull  ashes,  analyses  of   99*^^* 

seed  compost,  analysis  of   lOS 

meal  as  a  feed,  discussion  and  analyses  of.  .150, 131,  I70>  171 

quality  and  analyses  of 23 

Cream,  analyses  of   "6 

"evaporated"    "7 

Cream  tartar,  examination  of  adulterated  sample  of 12S,  131 

Crematogaster  lineolata   211 

Crepidodera  helxinus  214,  215,  216,  220 

Crocker's  fertilizers See  American  Agricultural  Chemical  Co. 

Cryptocheilus  conicus  212 

Cucurhita  Pepo   275 

Culex   sollicitans    225,  226 

Currant,  common  black,  insect  visitors  of .^ 2og,  213,  221 

red  .* 209,211 

Cydonia  vulgaris    209,  219 

Cynomyia  cadaverina    215 

Dacnusa  f  sp 210 

Dairy  and  stock  feeds,  discussion  and  analyses  of  samples  of 

proprietary    162,  184,  i8s 

Dampening  off  of  tobacco 276 

Dandelion,  fungous  disease  of ^ 

Darling's  fertilizers See  American  Agricultural  Chemical  Co. 

Datana  integerrima    257 

ministra    257 

Delphastus  pusillus   ipi 

Dennis,  George  L.: — 

Ground  bone   14,  44»  45 

Desmometopa  latipes  211,  212 

m-nigrum    211,  212 

Diabrotica  vittata  211,  219.  220 

Diacrisia  virginica  257 

Diaspis  hoisduvalii  24" 

Digestibility  of  feeding  stuffs 164.  165 

Digestion  coefficients,  table  of i^ 

Dissolved  phosphate,  analyses  of  33 

Distillery  grains,  discussion  and  analyses  of  samples  of  dried..  160,  1S2, 

183 

Dolerus  aprilis    210,  211 

Doryctes   f  sp 210 

Downy  mildew  of  grapes 263 

Downy  mildew  of  lima  bean 263,  278 

artificial  cultures  of  296 
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Downy  mildew,  description  of  anther idia  of  293 

conidia 287 

conidiophores    *. 287 

mycelium    286 

development  of  oogonia  of  293 

distribution  of  278 

exsiccati  having  specimens  of   301 

financial  loss  caused  by  281 

germination  of  oospores  of  296 

spores  of  288 

injury  to  host 280 

literature  regarding  301 

methods  of  distribution  283 

microscopic  structure    286 

oospores  of 291,  293 

parasitic  or  summer  stage 278 

prevalence  influenced  by  weather  281 

preventive  measures  against  spread  of 298 

relationships    ....' 278 

Downy  mildew  of  musk  melons  263 

potatoes   See  potato  blight 

squash    275 

Downy  mildew,  oogonia  of 292 

Drosophila  graminum  211 

sp 211 

East  India  Co.'s  fertilizers See  American  Agricultural  Chemical  Co, 

Ecpantheria  deflorata  257 

Elachipfera  costata  211,  223 

Eldredge,  T.  H.  :— 

Eldredge's  Special  fish  and  potash  fertilizer 14,  68,  69 

Superphosphate    14,  68,  69 

Elm  aspidiotus    243 

leaf  beetle   258 

Emphytus  canadensis    258 

Enchenopa  binotata  255 

Epicauta  vittata    % 258 

Epidiaspis  piricola  241 

Epitrix  cucumeris    211,  258 

Epuraea  labilis 216 

Equipment  of  entomologist   190 

Eriocampoides  cerasi 258 

Eristalis  bastardi  211,  213,  223 

Ether  extract,  explanations  concerning 147 

Eulecanium  armeniacum    ' 237,  255 

canadense    238 

cerasifex    238 

kingii    238 

23 
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Eulecanium  nigrofasciatum    238, 255 

tulipiferae    239^235 

Eumenes  fraterna   . . .' 230 

Euschistus  variolarius ^ 

Euthisanotia  sp.  (?)   25: 

Examination  of  orchards,  gardens,  etc W 

Exhibits,  entomological    J9P 

Exochus  pallipes   2:9 

semirufus    211 

Fall  web- worm  257 

Feeding  stuffs,  average  composition,  digestibility  and  price i® 

digestibility   of    1^  165 

explanations  of  analyses  of 1^1^ 

law  regulating  the  sale  of U5 

regarding  the  purchase  of i^ 

sampling  of   ^^ 

uses  of  analyses  of  U9 

weight  of  one  quart  of  various i^ 

Fertilizer  law,  observance  of  .' ^^ 

provisions  of   9 

Fertilizer  manufacturers  selling  goods  in  Connecticut,  list  of i' 

Fertilizers,  classified  list  of  those  analyzed I9 

report  on  commercial   9 

sampling  and  collection  of i" 

summary  of  prices  of  raw  materials  used  for ^^ 

Fiber,  explanations  concerning   147.^-^ 

Fish,  analyses  of  dry  ground ^'^ 

Flea,  cat  and  dog  2S1 

Flax  seed  meal,  analysis  of See  also  linseed  meal.        ^ 

Fly,  black  horse  -57 

Food  products,  report  on   ^^ 

summary  of  results  of  examination  of ^ 

Formica  fusca  subsericea  214,  217, 2^9 

sp 220 

Formulas  for  spray  mixtures ^^ 

Four-lined   leaf-bug 236 

Fragaria  virginiana   209.  220 

Frisbie,  L.  T.,  Co.: — 

Frisbie's  Bone  meal   14,  44.  45 

Fruit  speck  of  apples  264 

Fucellia  fucorum   211,  2x2,  22\ 

Fungous  diseases,  notes  on   263 

Galerucella  luteola   258 

Glceosporium  saccharinum  267 

Gluten  feed,  discussion  and  analyses  of  samples  of    ....156-158,  jt&jSi 

meal,  "  156,175,177 

Gooseberry,  American,  insect  visitors  of 209,  21c 
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Gossyparia  spuria   • 235 

Grapes,  downy  mildew  of  263 

Great  Eastern  Co/s  fertilizers.  See  American  Agricultural  Chemical  Co. 

Greenhouse  Orthezia   235,  255 

Guano,  analysis  of  South  American  104 

Guernsey  cows,  tests  for  advanced  registry 343 

Gypsy  moth  in  Connecticut,  the  246 

outbreak  and  distribution 247 

parasites    250 

Haematopinus  vituli   255 

Halictus  fasciatus    210,  212,  214,  215,  218,  219,  220,  221,  223 

lerouxii 210,  213,  214,  215,  217,  219,  221 

(Chloralictus)  obscurus  216,  217,  219,  222 

pilosus    . . .  .210,  213,  214,  216,  217,  219,  221,  222 

sparsus 210,  212,  213,  214,  216,  217,  218,  219, 

220,  221,  222 
sp,  ..210,  212,  213,  214,  216,  217,  218,  219,  220,  221 

tegularis    219 

versatus    »2i6,  217,  219,  220,  223 

sephyrus    210,  212,  213,  214,  216,  217,  218, 

219,  221,  222 

(Evylaeus)  arcuatus  210,  213,  214,  215,  218,  221,  222 

pectinatus    210 

truncatus    210,  212,  213,  214,  215,  217,  218, 

219,  221,  222 

{Lasioglossum)  coriaceum  219 

Harpiphorus  maculatus  258 

Heliophila  pseudargyria  257 

Hellgrammite i 256 

Helophilus  hamatus   217 

Hemerocampa    {Orgyid)    leucostigma 230,  257 

Heteroecism    322 

Heterosporium  variabile   .' 275 

Hibiscus  esculentus  268 

Hilaria  leucoptera    214 

Hollyhocks,  the  thistle  butterfly  an  enemy  of 260 

Homalomyia  scalaris  211,  217 

Home  mixtures,  discussion  and  analyses  of 98,  99 

Hominy  feed,  discussion  and  analyses  of  samples  of...  158,  159,  180,  181 

Hormorus  undulatus  259 

Hornet,  European  giant   258 

Horse  feeds,  discussion  and  analyses  of  samples  of  proprietary.  .162,  184, 

185 

Horse  radish,  examination  of  adulterated  sample  of 131 

Huckleberries,  apple  maggot  infesting  260 

Hyalomyodes  triangulifera  212 

Hyetodesia  lucorum   215 
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Hyperaspis  signata    230 

Hyphantria   cunea    257 

Ichneumon  seminiger    211 

subcyaneus    211 

Indian  meal  moth  in  a  seed  warehouse 252 

Insect  fauna  of  Connecticut  194 

rare  neuropteroid    262 

Insects  collected  from  the  flowers  of  fruit  trees  and  plants 207 

injurious  and  beneficial,  general  observations  igs 

list  of  identified 255 

sending   by   mail 251 

which  pollinate  fruit  blossoms  194 

Insecticides,  percentage  efficiency  of   205 

tests  of 194 

Inspection,  nursery 192 

Ischnaspis  longirostris    245 

Ischnoptera  pennsyhanica   255 

Jam,  examination  of  sample  of 142 

James,  Ernest  L. : — 

James'  bone  phosphate    14,  70,  71 

ground  bone   14,  44,  45 

Joynt,  John. : — 

Canada  hard  wood  ashes 14,  102,  103 

Juglans  cinerea   266 

Kainit,  analysis  of  3^40 

Kelsey,  E.  R. : — 

Bone,  fish  and  potash  14,  56,  57.  7U  71 

Kermes  andrei    255 

galliformis    ' 235 

Lace   wing    256 

Lachnosterna  fraierna    258 

Lachnus  strobi  (?)    255 

Lard,  examinations  of   1 17,  118 

Lasioderma  testaceum   258 

Lasioptera  vitis  257 

Lasius  sp 210 

Lead  arsenate  as  a  dip  for  plants ^ 260 

Leaf  mold  of  spinach 275 

scorch  of  strawberry   276 

sugar  maple   367 

spot  of  catalpa  266 

celeriac    267 

Lecaniodiaspis  rugosus 255 

Lectures  by  the  entomologist  191 

Lemon  extract,  common  adulterants  of  135.  136 

examination  of  samples  of  135,  138-143 

Lepidosaphes  beckii   244 
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Lepidosaphes  ulmi  245,  256 

Leptospheria  Coniothyrium    274 

Lily  of  the  valley  attacked  by  a  beetle 259 

Lima  bean,  downy  mildew  of See  downy  mildew 

Lime,  analyses  of  104 

Lime  kiln  ashes,  analyses  of 103 

Linseed  meal,  discussion  and  analyses  of 151,  152,  170,  171 

Lister's  Agricultural  Chemical  Works: — 

Lister's  Success  fertilizer  14,  52,  66,  67 

Celebrated  ground  bone   14,  44»  45 

Standard  potato  manure  14,  74,  84,  85 

Special  com  and  potato  14,  88,  89 

10%   potato    14,  74,  86,  87 

Standard  pure  bone  superphosphate  of  lime 14,  64,  65 

Lithocolletes  hamadryella   256 

Lonchaea  rufitarsis   218 

Lonchoptera  lutea  211,  223 

riparia    ' 211,  223 

Lopidea  confiuens    256 

Louse,  long-nosed  ox   255 

spruce  gall    255 

Lucilia  caesar 212,  213,  217,  223 

Lygus  pratensis  211,  213,  256 

MacCormack,  William : — 

Mad  River  strictly  pure  ground  bone 14,  44,  45 

Macrodactylus  subspinosus    258,  259 

Macrosporium   Catalpae    266 

Maize  meal,  discussion  and  analyses  of  samples  of 155,  176,  177 

Malt  sprouts,  discussion  and  analyses  of  samples  of 159,  182,  183 

Mamestra  picta  257 

Manure  of  sheep,  analysis  of  pulverized 105 

Mapes,  F.  &  P.  G.  Co.: — 

Potato  manure   

Tobacco  starter,   improved    

manure,  wrapper  brand  

Fruit  and  vine  manure  

Economio^l  potato  manure  

Vegetable  manure,  or  complete  manure  for  light  soils... 

Average  soil  complete  manure 

Tobacco  ash  constituents  

Com  manure    


half 
Complete  manure   ("A"  brand) 

Dissolved  bone   

Cereal  brand   

Seeding  down  manure   


4,  60,  61 
4,  62,  63 
4,  58,  59 
4,  92,  93 
4,  80,  81 
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Maple  sugar,  examinations  of  samples  of  142 

Maple,  fungous  disease  of  sugar  2^ 

Materials  for  spraying,  purchasing 206 

Mealy  bug,  common    236 

long-spined    236 

Meat  meal,  analyses  of 186, 187 

Melalopha  inclusa   257 

Melanostoma  mellinutn   212 

Mesogramma  tnarginata  219 

Metachaeta  helymus   218 

Microstoma  Juglandis    266 

Mildew  of  lima  beans See  downy  mtZdfa' 

Milk,  average  composition  for  last  five  years  of  market 109 

sampled  by  consumers  and  dealers,  analyses  of ho 

dairy  commissioner,  analyses  of 109 

health  officers,  analyses  of 109,  no 

station,  analyses  of  market 108,  111-115 

Miris  affinis   - 218 

Mixed  feed,  discussion  and  analyses  of  samples  of  spring...  154*  I74-I77 

winter  ..153,  I74t  i75 

Molasses,  examination  of  samples  of 14^ 

Mold  of  raspberry,  gray .' 274 

Morellia  micans   219 

Mosquito   investigations    194,  224 

Farmington    225 

Milford    «4 

New  Britain   225 

Rockville    226 

Mosquito,  salt  marsh,  at  Middletown 226 

Moth,  cecropia    257 

clothes    256 

great  leopard   237 

gypsy 246 

hag    257 

indian  meal   252,  236 

senator    ^57 

virgin    257 

white-marked  tussock  230^  257 

Musk  melons,  leaf  mold  and  downy  mildew  on 263 

Mustard,  examination  of  adulterated  samples  of  124 

prepared    123,  126-130 

Mytilaspis  citrkola    244 

pomorum    -245 

Mysus  rosarum   255 

National  Fertilizer  Co.: — 

Chittenden's  Complete  fertilizer   14,  52.  62.  63 

Market  garden  fertilizer  I4»  64.  65 
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National  Fertilizer  Co.: — 

Chittenden's  Potato  phosphate   14,  88,  89 

Ammoniated  bone  phosphate  14,  68,  69 

Ground  bone   14,  18 

Universal   phosphate    14,  66,  67 

•  Fish  and  potash  14,  60,  61 

H.  G.  special  tobacco  fertilizer 14,  73,  80,  81 

Complete  tobacco  fertilizer  14,  74,  84,  85 

Plain  superphosphate  . . .' 149  33 

XXX  Fish  and  potash  14,  58,  59 

Formula  A 14,  52,  60,  61 

Soluble  bone  and  potash I5f  5o 

Special  potato  fertilizer  15,  74,  84,  85 

Dry  ground  fish  15,  48,  49 

Special  tobacco  with  carbonate  of  potash. .  .15,  96,  97 

Necrophorus  americana   258 

Nectarine,  fungous  diseases  of  268 

Nectarophora  rudbeckia  255 

Nematus  sp 218 

Nemopoda  cylindrica    212,  213,  219,  223 

minuta    214,  223 

stercoraria    215,  223 

Neocosmospora  vasinfecta   268 

New  England  Fertilizer  Co.: — 

New  England  Com  and  grain  fertilizer  15,  94,  95 

Perfect  tobacco  grower 15,  74,  86,  87 

Potato  fertilizer   15,  92,  93 

Superphosphate    15,  60,  61 

High  grade  potato  fertilizer  I5>  74>  84,  85 

Ground  bone   15,  44,  45 

Com  phosphate    15,  94,  95 

NicoHana  Tabacum  276 

Nitrate  of  soda,  analyses  of   20 

uses  of    22 

Nitrogen- free  extract,  explanations  concerning  147,  148 

Nomada  imbricata  210 

Nursery  firms  receiving  certificates  in  1905,  list  of 192 

inspection    J92 

Nut  oil,  examinations  of 120 

Oak  leaf  miner  256 

worm,  orange-striped  257 

Odontomyia  pubescens  214 

Odynerus  {Ancistrocerus)   campestris   219 

pennsylvonicus    220 

Ohio  Farmers  Fertilizer  Co. : — 

General  crop  fish  guano  15,  52,  70,  71 

Ammoniated  bone  and  potash   15,  52,  66^  67 

Potato  and  tobacco  special  15,  74,  90,  91 
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Oil  meal See  linseed  mul 

Okra,  fungous  diseases  of  268 

Olds  &  Whipple  :— 

O.  &.  W's.  Complete  tobacco  fertilizer   I5»  96^  97 

Special  phosphate    iSi  6a  61 

Potato  fertilizer  1$  86, 8? 

high  grade  15,  74  &.  83 

Vegetable  potash   15, 99 

Home  mixture  for  com  and  potatoes 15,  73.  80, 81 

grass   15.7482,83 

Olive   oil,   examinations   of 1191 120 

Onion,  fungous  diseases  of   270 

Oogonia  of  downy  mildew,  description  of  292 

downy  mildew  of  lima  beans,  development  of 293,293 

Oospores  of  downy  mildew  of  lima  beans  291,  293 

germination  of  ....       296 

Phytophthora  Phaseoli  263 

potato  blight   3^ 

are  they  produced  in  decaying  tubers       3^ 

Ophyra  leucostoma  212,  219 

Orgyia  leucostigma   230 

Orthesia  insignis   2^  255 

Orthosoma  brunneum  258 

Oscinis  coxendrix  211,  212 

sp 211 

Osmia  (Ceratosmia)  lignaria 217,  219, 222 

pumila    220, 223 

Osmoderma  scahra  2s3 

Oxystoglossa  similis 212 

Pachyneuron    23^ 

Packers'  Union  fertilizers See  American  Agricultural  Chemicd  Co, 

Panzeria  radicum   21 1,  212,  21S,  223 

Papaipema  nitela  257 

Paralictus   cephalicus    2141  218 

Parandra  brunnea  258 

Parlatoria  pergandii  24S 

Peach,  brown  rot  of  263 

insect  visitors  of  blossoms  of 209,  216 

Pear,  209.  218 

Pemphigus  acerifolii  2S5 

Pepper,  examination  of  adulterated  samples  of  black 124,  125 

white  ^^l 

Peronoplasmopara  Cubensis   275 

Peronospora  Cubensis  263 

Phaseolus  lunatus  265,  280 

Phenacoccus  acericola   226,  236*  255 

Phengodes  laticollis  258 
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Phobetron  pithecium  257 

Photna  subcircinata  265 

Phorbia  cinerella    , 212,  218 

fusciceps    211,  212,  213,  215,  216,  218,  219,  223 

Phormia  regina  212,  215 

Phosphoric  acid,  explanations  concerning  available 34 

Phyllotreta  sinuata  21 1 

Phylloxera  vastatrix    255 

grape    255 

Phytophthora  infestans,  paper  on   304 

Phaseoli    263,  278 

Piophila  casei   212,  213,  215,  216,  218,  219,  223 

Pipiza  albipilosa       212 

femoralis    212 

Pissodes  strobi   258 

Plasmopara  viticola  263 

Platychirus  hyperboreus 215,  218 

Plodia  inter punctella 252,  256 

Plum,  diseases  of  273 

insect  visitors  of  blossoms  of  Japan 209,  214 

wild    214 

Podosesia  syringae   260 

Poecilocapsus  lineatus  256 

Porthetria  dispar  246 

Potash,  analyses  of  carbonate  of 35 

double  sulphate  of  37-39 

high  grade  sulphate  of 37-39 

muriate  of   37-39 

vegetable    99 

Potato  blight,  artificial  cultures  of 317 

infections  with  314 

assumed  unknown  stages  of 323 

literature  of 329 

means  of  natural  perpetuation  of  321 

media  for  artificial  cultures  of 318 

method  of  primary  infection 304 

methods  of  secondary  infection  311 

oospores  of   323 

paper  on   304 

possible  mycelial  strains  326 

in  tubers,  dormant  mycelium  of 321 

Poultry  feeds,  discussion  and  analyses  of  samples  of  proprietary 

163,  186,  187 

Powdery  mildew  of  strawberry  276 

Prenolepis  imparls  » 220 

Prionoxystus  robiniae    257 

Prionus,  broad-necked   258 
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Prionus  laticollis    2# 

lesser    258 

Privet  injured  by  lilac  borer  260 

Prosopis  affinis    2» 

pygmaea    210 

Protein  of  feeding  stuffs,  explanations  concerning I47 

Prunus  avium    209,  215 

cerasus    243 

Persica    209,  216 

var  necturina   268 

triloba    209,214 

sp 209,214,222 

Pseudococcus  aceris  226 

citri    236 

Pseudomonas  Pruni  273 

Pteronus  ribesii    210 

Pterostichus  lucublandus  2j8 

Puccinia  taraxici   267 

Pulex  serraticeps  237 

Pulvinaria  acericola    2^ 

innumerabilis    237,  255 

sp 255 

Pyrus  communis    209,  218 

malus    209,  217 

Quercus  robur  235 

Quince,  insect  visitors  of  blossoms  of 209,  219 

Quinnipiac  fertilizers See  American  Agricultural  Chemical  Co. 

Rape  seed  meal,  discussion  and  analysis  of  IS^ 

Raspberry,  fungous  disease  of  274 

red,  insect  visitors  of  blossoms  of 209,  220 

Read's  fertilizers See  American  Agricultural  Chemical  Co. 

Rliagoletis  {Trypeta)  pomonella  260 

Rhamphomyia  brevis    212 

nana    211 

Ribes  nigrum   209,  213 

oxyacanthoides    209,  210,  221 

rubrum    309,  211 

Rogers  &  Hubbard  Co. : — 

Hubbard's  Fertilizer  for  oats  and  top  dressing 15,  78,  79 

Grass  and  grain  fertilizer  15,  73.  80.  ^^ 

Soluble  corn  and  general  crops  manure IS  ^  ^ 

potato  manure   15,  80,  81,  <M,  95 

tobacco  15,  73»  78,  79*  94.  95 

All  soils  and  all  crops  phosphate I5»  62,  63 

Corn  phosphate   15,  88^  89 

Potato  15,  86,  87 

Pure  raw  knuckle  bone  flour 15,  44,  45 
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Rogers  &  Hubbard  Co. : — 

Hubbard's  Strictly  pure  fine  bone 15,  43,  44,  45 

Market  garden  phosphate  15,  51,  56,  57 

Rogers  Manufacturing  Co. : — 

Complete  potato  and  vegetable 15,-  84,  8^5 

High  grade  com  and  onion  fertilizer 15,  80,  8t 

Fish  and  potash  fertilizer  15,  58,  59 

High  grade  soluble  tobacco  15,  78,  79,  94,  95 

oats  and  top  dressing 15,  78,  79 

grass  and  grain  fertilizer  15,  78,  79 

soluble  tobacco  and  potato 15,  78,  79 

Tobacco  starter  15,  84,  85 

Pure  ground  bone  15,  44,  45 

Knuckle  bone  flour  15,  44,  45 

All  round  fertilizer  15,  64,  65 

Rose  chafer  258,  259 

Rubus  nigrobaccus    209,  220 

strigosus    209,  220 

Russia  Cement  Co. : — 

Essex  XXX  fish  and  potash  15,  52,  64,  65 

Com  fertilizer   15,  92,  93 

Market  garden  and  potato  manure '. 16,  86,  87 

A  I   superphosphate   16,  52,  70,  71 

Complete  manure  for  com,  grain  and  grass. . ; 16,  82,  83 

potatoes,    roots    and    vegetables, 

16,  78,  79 

Tobacco  starter  16,  86,  87 

Special  tobacco  manure  16,  73,  80,  81 

Fine  bone  meal 16,  44,  45 

Dry  ground  fish  16,  48,  49 

Grass  and  top  dressing  fertilizer 16,  80,  81 

Rust  of  dandelion    267 

string  beans 263 

Rye  feed,  discussion  and  analyses  of  samples  of 159,  182,  183 

Snisseiia  filicum    239 

hemisphaerica    239 

Salt,  analyses  of  refuse 40 

Saltpeter,  analyses  of  40 

Samia  cecropia   •. 257 

Sanderson  Fertilizer  &  Chemical  Co.: — 

Sanderson's  Formula  A   16,  60,  61 

Potato  manure  16,  88,  89 

Superphosphate  for  corn  and  grain 16,  90,  91 

Special  with  10%  potash  16,  52,  66,  67 

Formula  B  for  tobacco  16,  80,  81,  94,  95 

Fine  ground  fish  16,  48,  49 

bone    16,  44,  45 

Top  dressing  16,  73»  74»  82,  83 

Superphosphate  with  potash  16,  50 


364  INDEX. 

Pate. 

Sanderson  Fertilizer  &  Chemical  Co.: — 

Atlantic  coast  bone,  fish  and  potash 16,  58,  59,  70, 71 

Muriate  of  potash  16,  38, 35 

Nitrate  of  soda  16,  zi 

Double  manure  salt  16,  37,  38*  39 

San  Jose  scale  in  1905,  combating ig6 

Saperda  Candida  258 

Sarcophaga  helicis   212,  217,  223, 

sp 212.  223 

Saw  fly,  cherry    2^8 

strawberry    258 

violet    2# 

Scab  of  nectarines  268 

Scale,  apricot    237,  255 

chaff    24s 

cherry    242 

circular    243 

cottony  maple   237,  255 

elm    235 

euonymus    240,  256 

European   fruit   242 

fern    ....' 239 

fig   243 

hemispherical 239 

hemlock  leaf  241 

insects  of  Connecticut,  the  more  important 234 

Morgan's    244 

New  York  plum   238 

oak  gall  235 

oleander    242.  256 

oyster  shell   245,  236 

pine  leaf    240,  236 

pit-making  oak 235 

purple    244 

Putnam's    241 

red  orange  244 

rose    24I»  256 

San  Jose   196-207,  242,  256 

experiments,  Middletown   I99 

Southington    203 

West  Haven   201 

Westport    199 

Westville    I97 

scurfy    240,  256 

soft    ^ 

terrapin    238.  2SS 

thread 245 

tulip    239 
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Scale,  woolly  maple  leaf    226,  236,  255 

white    242 

elm    239 

Scatophaga  stercoraria    211,  212,  213,  215,  218,  223 

Schisoneura  americana   255 

pinicola    255 

^P 255 

Schieura  concinna  257 

Sciara  sp 212,  215 

Sclerotinia  fructigcna  263,  268 

Scolytus  rugulosus    258 

Scudderia  curvicauda   .: 255 

Sepsis  violacea   212,  215 

Septoria  Peiroselini  var.  Apii 267 

Shay,  C.  M.,  Fertilizer  Co. : — 

Shay's  Potato  manure   16,  78,  79 

Com  manure 16,  82,  83 

Pure  ground  bone  16,  43,  44,  45 

Grass  fertilizer  16,  72,  74,  86,  87,  94,  95 

Shoemaker,  M.  L.,  &  Co. : — 

Swift-Sure  Bone  meal   16,  44,  45 

Superphosphate  for  general  use 16,  56,  57 

potatoes   16,  80,  81 

Guano  for  truck  and  onions 16,  80,  81 

Sibine  stimulea  257 

Silk  worm,  American  257 

Special  manures,  cost  and  valuation  75 

discussion  and  analyses  of 72-97 

guaranties  of  73,  74 

tobacco   manures   containing   carbonate,   discussion   and 

analyses  of  76,  77,  96,  97 

Sphcerotheca  Humuli 276 

Spharagemon  saxaiile  255 

Soices,  examinations  of   123-125 

Spinach,  fungous  disease  of  275 

Spinacia  oleracea   275 

Spray  mixtures   196 

cost  of   205 

Squash,  fungous  disease  of 275 

Stalk  borer   ^§7 

"Steriline,"  analysis  of  116 

Stratiomyia  discalis  214 

Strawberry    209,  220 

fungous  diseases  of  276 

Superphosphates,  discussion  and  analyses  of  nitrogenous 50-71 

guaranties  of    51 

valuation  of   53 
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Sweepings  of  fertilizer  factory,  analyses  of 104 

Swift's  Lowell  Fertilizer  Co.: — 

Swift's  Lowell  Bone  fertilizer  .16,  68»  69 

Potato  phosphate    16,86,87 

Dissolved  bone  and  potash  .  ..16,  51,  56,  57.  66,  67 

Animal  brand   i6»  64,  65,  7a  71 

Market  garden  manure  16^  52,  62,  63 

Potato  manure  i6,  94,  95 

Empress  brand   16,  68^  69 

Perfect  tobacco  grower  16,  84,  85 

Ground  bone  16,  43,  44,  45 

Lawn  dressing    16^  84,  85 

Superior  fertilizer  16,  5S»  59 

Special  grass  mixture  16,  84,  85 

Acid  phosphate   16^  18 

Nitrate  of  soda  16,  18 

Muriate  of  potash  16,  18 

Tankage    16,  4S»  47 

Sympratis  ?  sp 210^  211,  214 

Synhdlonia  atriventris  210^  217 

Syritta  pipiens  219 

Tabanus  atratus   2S7 

Tachydromia  pusilla   2i8»  219,  223 

Tankage,  analyses  of  slaughter-house  . ." 4l^  47 

Tarache  erastrioides   257 

Taraxicum  officinale  267 

Tarnished  plant  bug  256 

Telea  polyphemus  , 257 

Telephorus  bilineatus  218 

Tenebroides  mauritanicus  252 

Terastichus    230 

Thersilochus  sp 210^  213 

Tineola  hisselliella  256 

Tobacco,  bags  and  bagging  flower  heads 335 

breeding  experiments    331 

Brewer  hybrid   542 

Cooley  hybrid   ^i 

dust,  analysis  of   105 

hybrids,  two  new 340 

insects    193 

methods  of  saving  seed  337 

selection  of  seed  plants  of  337 

self -fertilized  seed  of   ^ 

separation  of  light  and  heavy  seed 334 

separator,  description  of  335 

sprouting  seed  of   332 
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Trachandrena  claytoniae    214,  216,  217,  218,  220 

crataegi    210,  2i2»  214,  216,  217,  218,  219,  222 

forbesii    210,  212,  214,  216,  218 

"         var 210,212,214,216,220 

hippotes    216,217 

sp : 210,  214,  220 

Trade  values  of  fertilizer  elements 41,  42 

Treasurer  of  the  station,  report  of 7 

Triodonta  curvipes   214,  217,  223 

Tropidia  quadrata   219 

Uromyces  appendiculatus    i 263 ' 

Valuation  of  fertilizers,  explanations  regarding  4I}  42 

superphosphates    53 

Vanessa  antiopa    257 

cardui    260 

Vanilla  extract,  common  adulterants  of 131 

examination  of  samples  of  131-135 

Vegetable  potash,  analyses  of  99 

Vespa  crabro    258 

diabolica   215,  217 

germanica    213 

maculata   217 

Vinegar,  examination  of  samples  of 143 

Webworm,  fall   257 

Weevil,  white  pine   258 

W^heat,  analysis  of  dust  from  105 

bran,  discussion  and  analyses  of  samples  of  spring.  ..153,  170-173 

winter..  153,  170,  171 

feeds,  average  composition  of  . , 154 

middlings,  discussion  and  analyses  of  samples  of . ..  .153,  172,  173 

products,  discussion  of  152,  153 

Wheeler's  fertilizers See  American  Agriculfural  Chemical  Co. 

Whisky,  examination  of  samples  of  143 

White  fly 255 

White-marked  tussock  moth   230 

White  pine  weevil  258 

Wilcox  Fertilizer  works : — 

Wilcox's  Potato,  onion  and  vegetable  manure 17,  78,  79 

Potato  fertilizer   17,  84,  85 

Complete  bone  superphosphate   17,  58,  59 

Special  superphosphate  17,  64,  65 

High  grade  fish  and  potash 17,  56,  57 

Fish  and  potash  17,  60,  61 

Grass  fertilizer   17,  78,  79 

Nitrate  of  soda  17,  21 

Dry  ground  fish  17,  47,  49 

Pure  ground  bone  17,  43»  44,  45 
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Wilcox  Fertilizer  Works : — 

Acid  phosphate   i7»  3J 

Muriate  of  potash  I7»  jS.  39 

Williams  &  Qark  fertilizers. ..  .See  American  Agricultural  Ckemicai  Co. 

Wilt  of  okra  2m 

Wood  ashes,  analyses  of  • 103,  104 

Woodruff,  S.  D.  &  Sons: — 

Woodruff's  Home  Mixture   17,  51,  56,  57,  70,  71 

Wool  of  carpets,  analysis  of  105 

Woolly  maple  leaf  scale 22>%  236,  255 

Xantholinus  cephalus   215 

Xyleborus  caelatus  258 

Xylocopa  virginica  ^ 217,  222 

Xylota  ejuncida  216 

Zodion  fuhifrons  214 


